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CAF:GMH 

9-13-43  PART  I 

CHEMICAL  STUDIES  OH  BEET  SUGARS  OF  THE  1942  CAIIFAIGTJ 
By  C.A.  Fcrt  and  3.  Byall 

Campaign  composites  of  the  sutrr  produced  at  GO  of  the  factories  oper- 
ating during  the  1942  surer  boot  harvest  Were  received  and  have  been  examined 
chemically,  physically  and  biologically.  Six  additional  beet  sugars  were  also 
included  in  the  studios.  The  factory  operating  data  which  were  submitted  with 
the  samples,  and  tho  chemical  and  physical  test  results  obtained  on  tho  sugars 
will  be  presented  in  this  first  portion  of  the  report.  The  biological  studios 
made  bv  K.H.  Hall  and  Caroline  C.  Clarl:  will  be  found  in  Fart  II 

Due  to  circumstances  beyond  our  control  the  work  has  been  much  delayed 
and  it  was  necessary  to  eliminate  certain  determinations.    As  in  recent  reports, 
the  data  of  all  kinds  are  arranged  in  dual  tables,  the  first  part  being  for  non- 
Steffen  factories  ana  the  second  port  for  tho  Steffcn  factories.     Tables  1  through 
4  cover  the  operating  data,  Tables  5  to  7  inclusive  the  analytical  studios  of  the 
sugars,  Table  C  the  screening  tests  and  Table  9  summarizes  tho  average  data  for 
the  four  major  geographical  groups  of  factories.     It  was  not  possible  to  include 
airr  special  studies  and  in  reneral  the  methods  used  wore  the  same  as  last  year* 


A  C IG?  0T7LED  GHENT 

The  active  cooperation  of  the  various  sugar  companies  and  personnel  in 
submitting  the  samples  and  factory  operating  data  which  made  these  investigations 
possible  is  greatly  appreciated.     The   evident  care  used  in  preparing  and  shipping 
the  sugar  samples  end  in  filling  cut  tho  information  sheets  is  very  commendable. 
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Table  1 
PROCESS  DATA,  NON-STEFFEH 


b 

~ets 

Diffusion  Juice 

Soda 

Carbonation 

2nd 

CarVn.ThinJuicc 

JTumber 

Sucrcs 

"~  T°..       *J  I 

o  Purify 

Sriafc 

Used 

Ash 

Alkalinities 

Yenp 

.  pH 

pH 



 «_ 

— -  ... 

 A-  m 

l"bs . 

1st 

2nd 

C° 

4203 

14.30 

O  "7  O 

87.2 

10.3 

87.2 

1.37 

0. 34 

0.066 

~ — 

85 

9.2 

7.8 

4&U*> 

14 .  <;4 

oo.  v 

11.0 

85.  5 

1 . 92 

0. 24 

.076 

0.018 

103 

8.8 

8.5 

1  /  .  41/ 

84.  7 

13.  3 

85.8 

2.  94 

none 

.082 

.012 

97 

—  ■» 

/  one 

420b 

lb .  do 

oo.  6 

13.0 

90.2 

2  .03 

none 

.074 

r\~\  r* 

.  015 

83 

— — 

8.0 

lb.  93 

co .  9 

11.4 

88.9 

1.  24 

0. 12 

.063 

*•  ** 

90 

9.2 

7.8 

T  OA 

10 . 20 

11.2 

84.4 

1.45 

0. 30 

.079 

■**  ~ 

85 

9.4 

8.0 

4clc 

lb .  o4 

oo  •  b 

11.9 

83.7 

T  OA 

1. 80 

none 

.063 

.012 

A  £ 

-- 

7.8 

4fciSl.4 

15 . 72 

bo. 4 

13.7 

87.0 

2.15 

none 

.067 

.014 

88 

c .  8 

8.5 

42 1  0 

1^ .  50 

84 . 5 

12.3 

84.4 

1 . 99 

0.15 

95 

9.0 

8.5 

4^16 

17 . 38 

85 . 5 

14.3 

87.8 

2.  50 

0.19 

.067 

.016 

1  AO 

102 

-  - 

8.1 

4217 

17.  38 

87.4 

14.6 

86.8 

2.75 

0.25 

.073 

,01c 

98 

9.1 

8.3 

4218 

14.95 

85.0 

11.9 

87.7 

2.16 

0.01 

.092 

.016 

93 

8.9 

8.8 

42^2 

13.33 

8o.7 

9.7 

85.7 

n      a  i 

1 .41 

0.14 

.070 

—  — 

90 

9.4 

8.1 

4223 

14.  51 

81.4 

9.6 

83.3 

2 .74 

0. 35 

.093 

98 

8.8 

8.7 

4225 

15.02 

88. 1 

9.9 

^8.1 

1.20 

0. 17 

.068 

mm  mm 

~"* 

9.4 

7.8 

4232 

13. 75 

88. 2 

9.6 

88.2 

1.44 

0. 18 

.084 

mmm» 

85 

n.4 

7.9 

4234 

16 . 27 

84.4 

14.2 

85.0 

1.90 

0.  56 

.078 

mm  mm 

74 

8.7 

8.7 

4235 

16 .  Jo 

Co.  9 

12.4 

87.4 

1.  87 

0.03 

.07o 

9b 

8.9 

8.0 

4<i  ob 

T  /  AvI 

14.04 

to  .  6 

11.2 

84.3 

o.2b 

0.15 

AA  /1 

.094 

AT  O 

.018 

mmmm 

8.8  r 

4<icc 

'I  A      A  «"7 

14 .47 

oo.  5 

10.3 

87.7 

l  .40 

none 

.084 

.018 

9  / 

Q  ? 

8.9 

/  O  7  Q 
—       (-/  iJ 

lo  .  4o 

85.  8 

13.2 

86.1 

2.05 

0.01 

.038 

.014 

o  o 
OO 

7.5 

4243 

17.20 

88.  9 

11.7 

88.9 

1.  39 

0. 10 

.074 

— 

86 

9.3 

7.8 

/  <~i  A  A 

4244 

13.20 

54.  8 

10.3 

84.3 

1.47 

0.06 

AO! 

87 

9.3 

8.0 

42-±5 

lo.  j9 

82  •  1 

14.1 

85. 1 

2.  70 

none 

^  mm 

AA 

90 

9.2 

8.6 

4C'ur  / 

14.  3b 

Ov3. 

12.2 

85.7 

2 . 50 

none 

.074 

.018 

OA 

yo 

8.6 

^2  ^-9 

17.73 

oo.  9 

13.6 

39.  8 

2 . 17 

0.01 

*  — — 

yo 

9.3 

7.2 

4250 

14.02 

—  — 

9.3 

87.6 

1.  33 

0.07 

.0o7 

A  A 

94 

9.4 

8.4- 

42  51 

14. 90 

83.0 

11.2 

84 . 7 

2 .  bo 

none 

a  on 

.089 

"~ 

8.7 

3.0 

4252 

15.  33 

83.8 

11.7 

o5  •  v 

1.85 

none 

.090 

o5 

9.0 

8.6 

4254 

16. 75 

CO .  0 

12.  5 

86.9 

2 .  3o 

0.  33 

.  065 

.019 

bd 

7.4 

4^59 

1  /  o  lo 

8b .  b 

12.6 

88.1 

2.4c 

none 

AA/ 

.084 

y<£ 

8.8 

7.6 

4261 

16 . 51 

87.  5 

11.3 

89.4 

1 .42 

A  AO 

0 . 02 

.  070 

.015 

A  C 

y  b 

7.S 

4266 

16,11 

88. 7 

11.4 

88.8 

2 . 35 

none 

.082 

.014 

bb 

8.9 

8.8 

4267 

16.80 

88.3 

14.5 

£0.5 

2.00 

0.03 

.072 

8.9 

8.2 

4268 

15.86 

85.4 

11.6 

38.1 

3.83 

0.01 

*  

96 

8.7 

8.3 

4269 

16.25 

85.5 

13.1 

86.2 

2.13 

0.06 

.073 

90 

8.9 

7.8 

4273 

14.59 

83.7 

11.9 

85.1 

1.94 

0.06 

.082 

.024 

94 

8.8 

4276 

15.64 

87.2 

12.4 

88.7 

2.07 

0.51 

*  — 

98 

9.2 

8.5 

4280 

15.40 

84.9 

12.0 

36.4 

2.43 

none 

.071 

.015 

91 

.  7.8 

4282 

13.75 

87.9 

9.7 

87.9 

1.22 

0.08 

.073 

91 

9.4 

8.4  1 

i.. 

4291 

15.25 

86.7 

13.2 

86.7 

2.70 

none 

* 

95 

9.7 

9.1 

4294 

18.28 

85.4 

15.5 

89,3 

2.37 

0.03 

.082 

.011 

86 

8.5 

8.2 

Avorage 

15.56 

11.9 

87.0 

2.07 

0.11 

0.077 

0.016 

ivg.1941 

15.91 

12.1 

87.2 

2.11 

0.09 

0.081 

.  0.018 

*  1st  Carbonation  pH    4215-10.6,  4245-11.2,  4245-11.0,  4268-10.3 

4276-11.0,  '.291-10.7 
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Table  1 

|  PROCESS  DATA,  ST3FFSH 


Sample 

Beets 

Dirfusion  Juice 

Lime 

Soda 

Carbonation 

2nd 

Carb'n 

Thin 

Hurober 

Sucrose  Purity 

Brix 

Pur it y 

Us  ed 

Ash 

Alkal initios 

T  euro 

pH 

/° 

lbs. 

1st 

2nd 

C° 

■-:-201 

14.76 

84.4 

11.4 

~— — ~— — ■ 
87.6 

4.08 

0.36 

0.083 

0.— 

98 

8.8 

8.6 

4202 

15.82 

85.6, 

12.2 

84.7 

3.68 

1.49 

.059 

—  mm 

91 

q  o 

9.0 

4204 

14.71 

— 

10.6 

86.5 

4.23 

0.37 

.061 

0.018 

96 

9.0 

9,3 

4207 

17.17 

-- 

11.9 

89.2 

.2.75 

0.27 

.064 

93 

9.0 

7.? 

4209 

14.46 

82.1 

10.7 

35.2 

4.51 

1.39 

.075 

.008 

88 

8.5 

9&  I 

4219 

13.97 

81.3 

10.7 

32.4 

4.41 

0.48 

.049 

92 

8.6 

.  8.6 

4220 

17.77 

89.1 

13.3 

89.6 

3.07 

none 

^fmm  ma 

— 

88 

9.2 

8/. 

4224 

14.20 

-- 

9.4 

87.3 

3.49 

0.06 

.074 

-- 

86 

9.0 

7/i 

4226 

13.69 

10.2 

85.4 

3.20 

0.74 

.058 

__ 

9.1 

4227 

13.98 

80.2 

11.6 

82 . 3 

2 « 9  3 

1 . 54 

.078 

.018 

100 

8.6 

8.2 

4228 

13.10 

76.4 

11.0 

77.9 

4.42 

0.18 

.061 



85 

8.1 

7.8' 

4229 

16.47 

86.0 

12.9 

87.5 

3.66 

none 

.063 

.016 

90 



8.6 

4230 

13.38 

— 

10.1 

85.5 

2.76 

0.08 

.06? 

__ 



9.1 

4231 

13.74 

84.0 

11.4 

85.0 

3  •  S  3 

0.56 

.087 

.021 

95 

— 

7.9 

4237 

16.64 

88.6 

13.6 

89.3 

3.55 

none 

.069 



100 

9.3 

8.2 

4240 

16.32 

85.8 

11.6 

87.1 

7    A  O 

0.25 

.060 

.014 

97 

— 

8.3 

4241 

15.61 

— 

10.7 

87.9 

3.03 

0 . 14 

.059 

.020 

89 

— 

9.2 

4242 

15.15 



9.9 

88.1 

2.99 

0.05 

.073 

_  _ 

88 

9.2 

7.8 

4246 

13.91 

86.1 

11.0 

SCO 

3.90 

0.43 

.075 

.01| 

98 

8.7 

7.4 

■*253 

16.43 

85.4 

10.8 

88.1 

3.31 

0.20 

.067 

.017 

95 

8.7 

7.8 

4255 

12.45 

78.5 

10.3 

80.2 

4.27 

0.53 

.'062 

,017 

96 

— 

8.3 

4256 

14.71 

— 

10.5 

33.8 

2.53 

1.08 

.070 

85 

9.3 

8.0 

42  57 

17.14 

84.7 

14.5, 

34.8 

5.75 

2.64 

.079 

.017 

94 

9.2 

8.2 

425.8 

13.32 

32.6 

11.6 

83.9 

4.50 

none 

.050 

.020 

90 

-~ 

— 

4260 

15.23 

87.6 

11.5 

87.7 

3 . 83 

0.22 

.071 

.017 

98 

9.2 

7.8 

4262 

14.7 

86.7 

10.9 

86.4 

5.09 

0.05 

.083 

.013 

91 

— 

8.8 

4263 

15.15 

83.7 

10.3 

87.6 

4 .  5o 

1.18 

.092 



97 

9.2 

9.2 

4264 

19.79 

86.1 

15.7 

86.5 

3.68 

1.09 

.069 

— 

3.9 

8.3 

4265 

13.94 

— 

10.3 

36.0 

3.15 

0.15 

.064 



89 

9.1 

S .  0 

4270/l 

16.20 

85.6 

12.9 

86.9 

1.36 

none 

.067 

.016 

99 

9.0 

8.5 

4271 

17.14 

85.9 

14.8 

87.5 

4 . 14 

0.37 

88 

9.1 

8.5 

4272 

13.51 

— 

9.6 

84.4 

3.50 

0.52 

.066 

86 

9.3 

8.2 

4274/1 

16.57 

88.5 

12.6 

89.8 

1.93 

none 

.068 

.017 

96 

9.2 

8.1 

4275 

15.11 

82.2 

11.3 

83.9 

4.01 

none 

.078 

96 

9.4 

8.9 

4277 

13.87 

83.6 

10.4 

85.6 

3192 

0.02 

.080 

86 

o  0 

a.: 

4278 

14.62 

82.0 

12.6 

83.2' 

4.07 

1.77 

* — 

87 

9.1 

.  9.0 

4279 

16.49 

86.6 

12.3 

83.8' 

2.65 

none 

.076 

.013 

99 

3.2 

4283 

16.61 

83.7 

12.9 

86.9 

4.31 

0.05 

97 

4284 

15.85 

88.0 

13.7 

89.4 

3.23 

none 

.  084 

91 

9.3 

9.1 

4295 

17.58 

85.4 

14.8 

87.4 

3.29 

0.39 

.074 

.013 

94 

7.9 

Average 

15.16 

11.6 

86.0 

3.73 

0.49 

0.070 

0.016 

Avg.1941 

15,61 

12.0 

36.3 

3.79 

0.57 

0.073 

A7 

*  1st  Carbonation  pH  -  4220-11.5,  4271-11.1,  4278-11.2' 

/l    Operated  non-Steffen  during  "1942,  not  included  in  averages. 


Table  2 


PROCE'  >'  DATA ,  OT-STSFFSH 


Thin  Juice 


Thick  Juice 


Number    Sulphur    pH    Sulphur    pH    Purity  Kiltratipn 


Standard  liquor  or  B low-Up  TJhite  Hassecuite 
Lime      Brix    Purity  pTT 


lbs . 


Brxz 


Aid 


Salt 




 , — 

— . — 

lbs . 

lbs . 

C° 

■xZ0'6 

0.67 

7.8 

none 

8.3 

65.8 

0.20 

90 

■  f—  

0.021 



90.2 

91.6 

— 

8.8 

'±205 

0.49 

S.  5 

none 

9.2 

89.4 

69.2 

.43 

94 

.032 

91.9 

92.0 

9.2 

4206 

0.26 

none 

8.9 

90.6 

62.6 

1. 12 

97 

.033 

92.4 

93,2 

&c  & 

4208 

0.37 

8.0 

none 

9.3 

92.8 

70.2 

0.  57 

96 

.013 

91.7 

93.-4 

9,.i. 

4210 

0.50 

7.3 

none 

9.0 

69.8 

0.29 

88 

.018 

91.5 

91.4 

8.F 

4211 

0.47 

8.0 

none 

S.2 

68*3 

0.23 

87 

.042 

91.  5 

90.9 

9. " 

4212 

0.78 

7.8 

none 

7.6 

91.2 

72.0 

0.  77 

89 

91.7 

91.2 

7.6 

42  lU 

none 

8.5 

0.19 

9.3 

90.7 

68.1 

0.41 

95 

.026 

92 . 5 

92.4 

9.5 

4215 

0.41 

8.5 

0.05 

7.8 

"89.4 

66.3 

0.  67 

93 

.085 

90.7 

93.0 

4-2  lo 

0.38 

8.1 

none 

8.8 

91.7 

68.1 

0.43 

92 

.045 

91.0 

93.0 

8.7 

•x217 

0.43 

8 .  o 

none 

7.7 

92 . 3 

62 .4 

C.79 

36 

.047 

91.8 

94.1 

7.7 

4218 

0.20 

3.8 

0.29 

9.1 

91.1 

65.5 

0.56 

96 

.044 

'92.1 

92.5 

8,4 

4222 

0.59 

8.1 

none 

71.2 

0.25 

93 

91.8 

90.6 

9.1 

4223 

0.12 

8.7 

0.24 

9.1 

88.1 

68.7 

0 . 52 

96 

.  042 

91.7 

91.2 

8.7 

4225 

0.45 

7.8 

0.01 

8.8 

88.1 

70. 8 

0.27 

92 

.026 

91.1 

91.3 

8.7 

4232 

0.41 

7.9 

nolle 

8.9 

69.4 

0.36 

95 

.014 

91.7 

91.7 

8.8 

4234 

0.23 

8.7 

none 

9.3 

67.1 

0.70 

86 

.057 

91.3 

94.4 

8.5 

4235 

0.45 

C  #  0 

none 

9.1 

63.3 

0.35 

'90 

.025 

91.2 

93.7 

9.1 

4236 

none 

8.8 

0.43 

9.4 

88.9 

61.1 

0.79 

95 

.056 

91.0 

92.3 

8.4 

4238 

0. 12 

8.9 

0.20 

9.2 

90.9 

63.0 

0.49- 

97 

.099 

92.5 

91.  5 

8.2 

4239 

0.47 

7 . 5 

none 

S  L> 

90.4 

65.1 

0 . 74 

92 

.056 

92.3 

9l .  5 

8.9 

4243 

0.  54 

7.3 

none 

9.0 

70.9 

0.24 

92 

.006 

91.0 

92.5 

8.9 

4244 

0.30 

8.0 

0. 17 

83.4 

64.4 

0.47 

87 

91.6 

91.3 

8.8 

•±245 

0.19 

8.6 

none 

8.7 

91.6 

66.  5 

0.41 

95 

.058 

91.7 

93.6 

8.6 

4247 

0.15 

8.6 

0.30 

8.9 

91.3 

66.1 

0.22 

85 

.012 

91.0 

92.5 

9.6 

4249 

0.92 

7.2 

none 

7.7 

93.0 

63.0 

0.79 

90 

.011 

91.  5 

93.9 

7.8 

4250 

0.58 

r-.  a 
O  •  x 

none 

9.2 

67.6 

0.38 

82 

.017 

90.8 

92.2 

9.2 

4251 

Q.74 

8.0 

none 

8.1 

64.7 

0.56 

.107 

90.9 

91.3 

7.8 

4252- 

0.02 

8.6 

0.09 

9.1 

96 . 6 

58.0 

0.62 

90 

.006 

91.1 

92.3 

8.1 

4254 

0.59 

7.4 

none 

7.3 

90.2 

64.8 

0.46 

83 

92.3 

91.6 

7.2 

4259 

0.79 

7.6 

none 

8.3 

66.0 

0.51 

94 

.024 

90.  8 

92.5 

7.9 

4261 

0.  56 

7.6 

none 

8.6 

91.0 

68.3 

0.68 

95 

92.4 

91.3 

8.6 

4266 

0.15 

8.8 

0.15 

9.6 

92.0 

63.7 

0.57 

95 

.027 

91.4 

93.4 

9.0 

1267 

0.28 

802 

none 

9.2 

92.8 

66.5 

0.51 

94 

.036 

92.1 

93.2 

9.0 

•-±268 

0.23 

8.3 

0 . 34 

90.1 

61. 

0.36 

92 

.052 

90.6 

91.5 

8.0 

4269 

0.48 

7.8 

none 

8.0 

90.2 

70.8 

0.40 

98 

.041 

91.3 

8.6 

4270 

0.29 

3.5 

none 

9.0 

SO. 6 

68.9 

0.44 

95 

.032 

91.0 

92.5 

8.7 

4273 

0.15 

8.8 

0.53 

9.4 

89.7 

63.8 

0.46 

95 

.057 

91.7 

91.7 

8.8 

4274 

0.32 

8.1 

none 

9.0 

92.3 

71.2 

0.44 

90 

.031 

91.4 

93.5 

9.4 

4276 

0.27 

8.5 

none 

8.7 

92.0 

68.4 

C.51 

91 

.  Kj  <j  j: 

92.5 

93.8 

8,6 

4280 

0.37 

7.8 

none 

8.9 

89.9 

69.2 

0.41 

94 

.043 

92.  -± 

90.8 

9.0 

4282 

0.34 

8.4 

none 

8.3 

51.8 

70.0 

0.26 

90 

.022 

91.4 

91.7 

8.8 

4291 

Q.26 

9.1 

0.17 

8.8 

91.6 

61.8 

none 

93 

.025 

92.2 

91.0 

8.3 

4294 

0.32 

8.2 

0.04 

9.3 

91.3 

67.3 

0.26 

94 

.060 

92.0 

92.4 

9.0 

Average 

8.2 

8.8 

90.9 

66.8 

0.49 

0.038 

91.5 

92.3 

8.7 

Avg.1941 

8.2 

8.7 

91.0 

67.1 

0.44 

0.034 

91.4 

92.1 

8.4 

Average  total  sulphur  usud  0.45  lbs,,  in  1941  0.45  lbs. 
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Table  2 
PftOOXS  DATA,  STIFFEN 


Sample 

Thin  Ji 

lice 

Thick  Jul 

,ce 

Number 

Sulphur 

~  pH 

Sulohur 

dF 

p"urit~ 

"*"—  ■ 

lbs. 
-.  .  — 



Ids  . 

4201 

0.26 



0.07 

 — 

8.9 

92.7 

4202 

0.24- 

9.0 

none 

9.0 

88.4 

420-x 

none 

9.1 

0.28 

9 . 5 

92.7 

4207 

0. 35 

7.9 

none 

S  #  3 

4209 

0.27 

8.4 

0.02 

8.9 

89.5 

4219 

none 

8.6 

0.15 

3.5 

87.8 

4220 

0.30 

8.7 

0.11 

9.1 

91.8 

4224 

0.50 

7.7 

none 

8.3 

92.9 

4226 

0.45 

8.1 

none 

8.8 

90.6 

4227 

0.40. 

8.2 

none 

9.1 

87.7 

4228 

none 

7.8 

0.30 

9.0 

86.4 

4229 

0.24 

8.6 

none 

8.0 

92.7 

4230 

0.55 

_  — 

none 

o .  o 

4231 

0,70 

7.9 

none 

90.3 

4237 

0.32 

8.2 

none 

0.2 

92.6 

4240 

0.27 

8.3 

none 

8.3 

91.4 

4241 

0.32 

9.2 

none 

0.1 

4242 

0.32 

7.8 

none 

8.0 

92.4 

.4246 

0.40 

7.4 

0.27 

7.3 

90. 1 

4253 

0 . 34 

7.8 

none 

8.2 

92.7 

4255 

0.29 

8.3 

none 

8.1 

86 . 0 

4256 

0.74 

8.0 

none 

8.7 

4257 

0.54 

8.2 

none 

1  ,u 

89.3 

4258 

none 

0.25 

8.2 

90.2 

4260 

0.5-1 

7.8 

none 

7.9 

92.0 

4262 

0.20 

8.8 

0. 30 

9.8 

92.7 

4263 

none 

9.2- 

0.26 

8  2 

£1.6 

4264 

0.40 

8.8 

none 

7.6 

90.1 

4265 

0.33 

8.0 

nolle 

8.9 

4271 

0.21 

8.5 

none 

8.1 

91.8 

4272 

0.52 

8.2 

none 

8.2 

4275 

0.33 

P  O 

0.01 

8.7 

91.3 

4277 

0.31 

8.1 

none 

8.9 

90.6 

4278 

0.30 

9.0 

none 

87.5 

4279 

0.39 

C .  2 

none 

8.5 

91.6 

4283 

0.23 

none 

90.2 

4284 

0.12 

9.1 

0.31 

9.1 

92.5 

4295 

0.40 

7.9 

0.06 

7.7 

90.0 

Average 

8*4. 

8.6 

90.6 

Avg.1941 

8.4 

8.4- 

90.7 

Itandard  Liquor  or  Blow-Up    Tihite  Massecuite 


Filtration 

Lime 

Brix 

Purity 

pH 

Ai  d 
lbs 

T  PTTH") 

c°~ 

Ss-lts 

"  

64  7 

■J  X  •  / 

0  65 

1  00 

0.068 

— • ..  — 

90.4 

93.4 

8.8 

O  \J  o  O 

O  R9 

70 

.055 

92.4 

94.2 

9.1 

O  -L  .  LX 

O   ft  "I 

91 

V  X, 

,020 

91.7 

90,9 

9.3 

61*;  s 

0  RO 

.031 

90.3 

93.7 

8.8 

67. 1 

0-87 

90 

.073 

91.4 

90.3 

0.5 

67.2 

0.  57 

92 

.213 

91.8 

89.2 

7.9 

70.7 

0. 32 

85 

,oas 

91.0 

92.9 

6.3 

68.5 

0  72 

96 

,022 

91.6 

93.1 

70  4 

0  A  R 

9? 

.02'IT 

90,4 

90.8 

» 

8.9 

62 . 8 

0  77 

97 

,058 

90.7 

91.6 

8.9 

63. 1 

0  53 

90 

.148 

91.1 

87.5 

8.2 

67.6 

1.15 

93 

.035 

91.2 

93.6 

8.5 

71,9 

0.  54 

86 

90.1 

90.6 

8.8 

69  3 

0  5? 

90.5 

92.6 

7.7 

38.0 

0  4-  % 

92 

.051 

91.2 

93.0 

8.3 

D  -  •  U 

0  71 

.038 

91.8 

90.5 

8.0 

69  6 

0  ^-9 

95 

90,6 

92.5 

8.1 

69  6 

0  4-7 

99 

.028 

90.8 

92.3 

0.6 

AQ  4 

O  A7 

91 

.075 

90,4 

92.0 

6.1 

6R  6 

0  7  5 

89 

91,7 

94,3 

8.4 

6  8. 

0  85 

9? 

,217 

92.0 

88,7 

7.7 

68  5 

94 

91,8 

90,8 

8.8 

66  7 

0  61 

94 

.059 

90,7 

92.4 

7.4 

RO  O 

O 

on 

« 'J  -  u 

92.0 

91.0 

7.8 

R7  Q 

O  RO 

.  337 

90.6 

94.4 

7.9 

60  9 

0  Rfi 

97 

.021 

91.7 

53.2 

8.5 

9fi 

.030 

92.3 

33.0 

8.7 

66  7 

0  74 

97 

.093 

90.7 

?3.7 

7.3 

70  1 

0  5R 

91 

89,2 

92,1 

8.8 

£  Q  I 
UO|  1 

n  fin 

.162 

91.2 

9446 

7.9 

0.82 

91 

91.6 

90,7 

8.2 

64.9 

0.26 

86 

.061 

90.7 

92,3 

8.5 

69.0 

0.30 

94 

.026 

90.7 

3  2  *  <_> 

8.9 

50.2 

0.57 

92 

.069 

91.9 

91.6 

0.9 

57.9 

0.95 

94 

.055 

90.6 

92.4 

0.5 

60.8 

0.44 

90 

.106 

91.7 

93.1 

7.5 

65.2 

0.46 

99 

.042 

91.3 

92.4 

7.9 

65.3 

0.46 

96 

.063 

90.6 

89.0 

7.1 

66.3 

0.63 

.068 

91.1 

92.1 

8.3 

67.3 

0.57 

.059 

91.0 

92.4 

8.1 

Average  .total  sulphur  used    0.38  lbs',  por  ton;  in  1941  0.37  lbs. 
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Table  3 


PRO C EG 8  DATA,  ilOU-STEPrEN 

f 


S  BSClP  1  c 

Wh 

i"ho  Mass 

sugar 

High 

Green 

7Jash 

"i\T"  i  tp"H  p  v 

1\  iXllilJwl 

as  sacked 

Brix  Purity 

Jji  X-A. 

P"iif*'i"f"Tr 

1   LIX  X  LfV 

-npr  1  on 

T  Pini*i 

1  00  stir 

T  PT^ri 

i  ■  o  i  s  "t  • 

X  O O       O  U{..  e 

c° 

c° 

•- 



4203 

3.28 

90 

15 

3.7 

39 

KJ  is 

0  026 

77  1 

1  /  •  X 

R4  4 



—  

4205 

3 . 04 

96 

17 

6.8 

036 

87  1 

4206 

p 

10 

37 

•  \J  (J  u 

80  Q 

R7  1 

C  '-'j  ;  4 

4205 

3.19 

97 

18 

7.0 

47 

-  037 

70.0 

88. 1 

91,  t 

4210 

3.23 

91 

18 

4.0 

34 

.010 

78.1 

84.0 

00.0 

89 ,  r 

4211 

2 . 58 

89 

16 

5.0 

39 

i017 

73,2 

82.6 

89  6 

4212 

2.80 

94 

15 

5.0 

71 

.030 

75.0 

84.2 

88;:': 

4214 

3.02 

100 

18 

8.0 

46 

.033 

75.6 

86.1 

91  ^7 

4215 

2 . 88 

1 10 

X.  JL  W 

16 

A  A 

'x  •  'x 

52 

-038 

#  v  |J  U 

76.0 

86. 9 

75.3 

£4  4 

4216 

3-00 

100 

11 

2.4 

48 

.032 

70.  8 

87.4 

71.2 

91,4 

4217 

3.10 

94 

L7 

6.0 

46 

.024 

7A.0 

88.9 

71.4 

93 . 9 

4218 

2 . 71 

120 

15 

4.0 

44 

.012 

66.6 

84*7 

73.9 

94.2 

4222 

3.29 

94 

16 

6.6 

39 

026 

74-4 

82-7 

90.0. 

4?  23 

2  84 

96 

1.6 

6.5 

50 

.029 

82 .0 

84.6 

04.0 

92.5 

x  r\R 

O  .  WU 

96 

1  7 

7-4 

/  •  x 

41 

0^1 

•  \s  i~j  X 

77.3 

83.4 

90.2 

3  05 

91 

17 

X  / 

2.6 

31 

.016 

72.1. 

83.  8 

9r  .u 

4?  34 

TC  t«/  W 

3  09 

92 

16 

6 . 9 

50 

.029 

89.9 

95.  5 

4235 

2 . 67 

96 

13 

4.0 

55 

.038 

76.0 

08.0 

70.0 

92„6 

4236 

2 .  S8 

91 

17 

57 

.030 

85.2 

91.7 

4238 

2.95 

88 

14 

5.4 

48 

.032 

71.3 

83.6 

73.4 

09 . 5 

4239 

2 .  G9 

95 

16 

4  3 

67 

.043 

64.7 

84.8 

66.2 

90.3 

4243 

3.10 

92 

18 

6.0 

44 

.026 

76.2 

87.2 

73.7 

90.5 

4244 

2.93 

94 

17 

6.0 

/-4 

.013 

76.3 

02.4 

71.3 

91.3 

424-5 

2.99 

94 

14 

6.0 

50 

.022 

76.8 

06.9 

91.9 

4  247 

2  .44 

104 

17 

36 

.012 

65.0 

03.9 

66.0 

91.0 

A  249 

 ■  X  jJ 

2  82 

90 

18 

6.0 

030 

7P  3 

88.0 

75.9 

93.0 

4?  50 

94 

\j  X 

17 

X  i 

39 

.021 

77 . 3 

85.0 

74.0 

92.2 

*s  Art 

R? 

74 

.  040 

85.6 

91.7 

4?  52 

?  70 

95 

16 

3.5 

50 

.030 

83.1 

84.5 

89.5 

2 .44 

91 

13 

3.3 

63 

.036 

75.9 

83.9 

91.0 

A  p  kQ 

?  79 

RR 

4  1 

X  •  X 

50 

.030 

05.1 

92.1 

4  ?  6 1 

2  63 

94 

1--  5 

4.1 

44 

.018 

71.2 

83.3 

2  70 

125 

14 

3.7 

50 

.031 

71.1 

86.4 

75.5 

42  67 

2  76 

91 

18 

6.0 

53 

019 

9  w  x. 

67.8 

87.6 

4268 

3.18 

90 

18 

7.0 

59 

.046 

85.4 



8b.  3 

A  pen 

3  00 

16 

5.0 

53 

,02S 

02. 0 

86.4 

75.2 

90.0 

iP7n 

3  3R 

07 

1  3 

4.9 

■X  •  >-* 

34 

.053 

75.2 

85.7 

09.9 

£97?, 

9  OS 

97 

16 

6.0 

37 

.031 

60.3 

84.8 

70.9 

91.2 

4274 

2.99 

98 

17 

6.3 

40 

.051 

71.5 

88.2 

71.3 

91.7 

4276 

2.85 

100 

u 

4.7 

44 

.028 

60.2 

87.9 

9u47 

4280 

.-,3.00 

93  s 

17 

7.3 

55 

.037 

75.5 

83.8 

R:j  5 

4282 

*  2.85 

90 

17 

6.5 

33  1 

.024 

71.6 

84.2 

90-  S 

4291 

2.59 

.  00 

17 

O  m  u 

52 

.040 

79.6 

78.3 

70.9 

85*7 

4294 

2.05 

93 

17 

5.5 

35 

.022 

82.5 

04.0 

76.8 

93,7 

Averag 

u      2  •  9  3 

15.8 

5.3 

0.029 

85.6 

91,5 

Avg.19 

41  2.71 

16.2 

5.7 

0.026 

05.3 

9":,  3 

*  Green  and  wash  mixed. 


Table  3 


PROCESS  DATA,  STEFFSH 


Sample 

Ylh  i t  e  Ma ss  court o 

i/ftiit 

g  sugar 

High 

Green 

High 

?jrash 

Hurcber 

Cu .  Ft . 

Wash  ! 

..    .     . ,      ^    m,     m     ,  -wy  m~ 

■at  er 

,  as 

sacked 

Drix  Purity  Brix  J 

:uritj 

per  100 

Temp. 

~  -Qts , 

Water 

T  omp 

.  Moist. 

— .  

sugar 

mm  l~\ 

■        ■  P°.  . 

per  glack. 

pGr^l^O^ug, 

c° 

 & — 

■  I,, .  x  _ 

4201 

*j  «  3  5 

85 

16 

6.4 

48 

0.037 

59.1 

87.9 

60.2 

91.6 

42U< 

3.06 

95 

14 

4,8 

44 

0.017 

83.7 

08.6 

— 

94.8 

44U4 

2 .  55 

106 

7.2 

a»  1 

51 

0.031 

60.6 

01. 1 

60 . 8 

87 . 7 

■xcU  f 

o .  39 

90 

13 

6.4 

45 

0.027 

79.0 

00.0 

77.0 

92.0 

,i  6  ad 

O  .  xl 

93 

17 

59 

,05o 

— 

83.9 

Oft  n 

o9 . 6 

i  6.DO 

•  90 

— 

40 

.  0^-0 

—  — 

80.2 

—  " 

o  ^  o 
.  O 

2 .  oo 

94 

17 

6.1 

54 

.026 

80 . 3 

86.6 

70.1 

90. 5 

4224 

2 . 97 

91 

15 

5.0 

32 

,022 

79.2 

87.4 

-  - 

92. 1 

'x<d2b 

o.  50. 

— 

18 

30 

.023 

77.2 

83.6 

72.4 

89 . 9 

«£<5C  / 

O     /°  rr 
6  o  00 

90 

17.5 

6.0 

r-  r\ 

50 

,03-x 

65.0 

85.0 

65.0 

y  1 .0 

A  O  O  '  > 

o.  50 

90 

17 

6.9 

38 

,0'i8 

80,6 

79.7 

75.4 

05 . 7 

*  O  "i  Ci 

3.o9 

•  114 

16 

5.2 

35 

,030 

72.2 

87.0 

93.0 

4230 

3.  30 

87 

15 

c  p; 

42 

.030 

01.4 

84.9 

00 . 4 

80.5 

4231 

3.01 

100 

17 

5.7 

57 

,043 

74.8 

85.9 

70.1 

91.5 

4237 

3 .46 

114 

12 

4.0 

39  j 

.023 

70.2 

07.6 

75.0 

.92.2 

'-.-2^.0 

3.22 

90 

16 

8.6 

57 

A  r?  A 

.03* 

74.8 

84.7 

75.0 

87 . 7 

%2Axl 

3.18 

96 

18 

7.1 

44 

.026 

76.9 

84.8 

— 

90.6 

4242 

3.08 

'  90 

18 

—  — 

45 

.025 

73.5 

85.9 

73.7 

91.0 

4246 

o.49 

96 

15 

•*  — 

47 

.045 

80.3 

85.4 

76.2 

91.  5 

4253 

2 . 87 

96 

17 

55 

.021 

71.0 

37.4 

— — 

94.8 

4255 

3.07 

00 

16 

5.5 

51 

.039 

82.2 

82.1 

80.9 

90, 7 

-±2  56 

3 . 17 

93 

14 

r-  r- 

5.  5 

36 

.016 

72  .8 

82 . 8 

91 . 3 

42  57 

3.27 

93 

17 

4.9 

51 

.040 

75.6 

87.3 

— 

95.9 

4258 

mm  mm 

90 

16 

5.0 

"••* 

_  - 

84.0 

— — 

09 . 5 

4260 

3.09 

117 

16 

— _ 

43 

.040 

71.7 

88.1 

70.7 

94.5 

4262 

3.01 

-- 

8 

3.2 

47- 

.042 

82.3 

86.4 

75.4 

91.  5 

4263 

3.  39 

98 

17 

5.7 

60 

.035 

83.8 

07.3 

~~ 

91.4 

4264 

2.77 

95 

14 

4.8 

47 

,034 

•* — 

84.2 

92  ,3 

-x265 

3.00 

88 

18 

6.6 

39 

,032 

76.7 

06.6 

90,  3 

4271 

3.33 

85 

15.3 

.  5.7 

45 

.033 

74.8 

8f .  5 

4272 

3.30 

89 

14 

5.7 

49 

A1  A 

,019 

75.8 

83.5 

73.1 

fifl  O 

OO  ,  0 

4275 

3.46 

96 

14 

o .  fa 

C  A 

50 

A  O  G 

,02o 

73.4 

85.6 

84.5 

yi.o 

4277    '  ' 

2.68 

96 

15 

4.9 

60 

.035 

81.6 

86.7 

79.6 

91.3 

4^70 

3.17 

96 

16 

4.0 

42 

.030 

82.0 

84.1 

84.2 

90.6 

4279 

2.90 

93 

14 

37 

.031 

79.4 

86.7 

90.9 

4283    '  ' 

2.72 

100 

19.6 

■4.8 

26 

.027 

*72.3 

87.6 

4284 

2.94 

94 

1(3 

4.5 

55 

.024 

82.1 

85.9 

76.3 

90.6 

4295 

3.32 

95 

18.4 

7.0 

50 

".032 

82.9 

79.9 

79.1 

87.4 

Average 

3.12 

15.5 

.  5.4 

0.032 

05.6 

90.9 

Avg»lS41  3.05 

mm  mm 

15.8 

.  5.6 

—  *- 

0.034 

84.9 

90.7 

*  Green  and  Fash  mixed. 
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Table  4 


PROCESS  DATA,  N0K-STFFF3F 


Sample 

High 

Kaw  iv»as 

socuitc  H 

igh  Raw 

Low 

OTSr     T'  i  C. 

socuite 

Low  Raw 

Carbon  used 

jjuiriber 

Brix 

Pur  ity 

Cu.  Ft. 
per  100 
wht.  sug. 

Sugar 
Purity 

Br  ix 

Purity 

Cu.  Ft. 

per  100 
wht.  sug. 

Sugar 
Purity 

per  100  X 
wht.  sugar 
lbs. 

4203 

92.5 

82.0  ' 

1.50 

97.5 

97*4 

73.6 

0.60 

93.2 

nono 

4205 

93.1 

85.4 

2.16 

97.6 

96.2 

75.3 

0.78 

90.7 

0.09 

-i206 

93  • 

06.3 

1.99 

98.4 

95.8 

75.5 

0.61 

93.0 

.05 

4203 

1.03 

90.0 

95.1 

75.2 

0.49 

91.2 

.06 

42 10 

94.2 

ei.3 

1.37 

97.6 

97.4 

72.4 

0.46 

85.0 

none 

4211 

95.2 

02  •  6 

1.59 

96.8 

op  A 

\J  ^  .  X 

72.0 

0 . 74 

88.4 

none 

4212 

94.9 

84 . 7 

0.-94 

96.3 

95.3 

73.1 

0.43 

90.6 

.11 

4214 

93.9 

83.9  • 

1 . 46 

OP  *2 

so.o 

95.8 

75.0 

0.69 

91.6 

none 

4215 

91.6 

Oo  •  o 

1.67 

99.3 

92.0 

77.2 

1.06 

93.9 

.16 

4216 

93.2 

84 . 3 

1.71 

90.0 

94.2 

72.6 

0.53 

91.3 

.02 

4217 

92.6 

09.0 

1.31 

no,  /* 

U  J  «  X 

94.1 

77.8 

0.60 

97.2 

.17 

4218 

92.3 

84.6 

0.94 

97.4 

93.9 

75.0 

0.63 

93.4 

.19 

4222 

93.3 

81.7 

1,61 

.92.6 

OT<  "? 
^  <_>  .  C 

72.5 

0.59 

none 

4223 

93.4 

05.0 

1.30 

97  .> 

94.2 

74.0 

0.79 

91.8 

,26 

4225 

93.2 

81.5 

1.10 

— 

97.7 

72.1 

0.50 

— 

none 

4232 

93.2 

03.9  . 

1.15 

y  (3 .  o 

96.6 

73.5 

0.61 

88 . 3 

none 

4234 

92.9 

89. 1 

2.51 

90 . 8 

80.6 

0.50 

93.9 

.12 

',235 

93.2 

86 . 9 

1.94 

90.7 

94.0 

76.7 

0.64 

pn  o 
L-  \~>  «  ... 

.05 

4236 

91.6 

06 . 3 

2.13 

97.9 

93.3 

75.4 

0.32 

92.7 

,22 

4238 

91.4 

83.7 

0,87 

98.7 

93.4 

76.6 

0.66 

96.8 

n  one 

4239 

0  3  •  -J 

'    O  A  O 

0.93 

97.5 

95.4 

73.2 

0.  50 

92.1 

.11 

4243 

9*2  •  2 

85.6 

1.31 

97.9 

56.7 

74.5 

0.45 

89.4 

none 

4244 ' 

94.6 

82 .  <x 

X  •  u 

97.5 

99.0 

72.3 

0.75 

88.7 

.10 

4245 

92.1 

83.2 

1.35 

90.1 

• 

7^.9 

0.74 

37.4 

none 

4247 

91.1 

85.0 

— 

98.7 

92.7 

77.1 

—  — 

95.8 

,22  * 

4249  ' 

91.6 

86.6 

1.20 

OP 

k/  O  * '  o 

92 . 7 

77.5 

0.49 

94  ..0 

.14 

4250 

91.6 

91.6 

1.60 

98 . 7 

£7.0 

73.2 

0.57 

91.3 

none 

4251 

91.3 

uji  6 

1.55 

J  O  •  v 

75,9 

0.95 

92.0 

none 

4252 

♦  03.1 

84.5 

-- 

96.5 

£2  O    Q : 

76.9 

92.2 

none 

xC  x 

92.7 

83.7 

1.25 

96.5 

/  o  •  c 

0.50 

oQ  #  C 

.08 

4259 

92.0 

u  b .  -x 

0.99 

97.6 

96. 8 

73.3 

0.44 

GO  O 

none 

4261 

->  O  «  o 

03.0 

0.35 

95.7 

97.5 

71.4 

0.43 

07,9 

.03 

4266 

91.0 

83.3 

1.27 

96.8 

94.3 

75.0 

0.46 

94.0 

.21 

4267 

93.2 

OA  G 
O'x  .  u 

1.47 

97.3 

U4.4 

75.1 

0.42 

91.8 

.05 

426G 

91.0 

84.5 

1.56 

96.4 

93.0 

75.5 

0,71 

35,0 

.07 

4269 

91.3 

S  3  m  O 

1.43 

97.4 

94.3 

76.5 

0.52 

94,4 

,09 

4270 

93.1 

<J4  •  7 

1.91 

96.4- 

95.5 

74.0 

0.56 

02,6 

none 

4273 

94.0 

34.4 

1.37 

99.0 

97.0 

74.6 

0,70 

92.6 

.21 

4274 

92.9 

84 . 7 

1.77 

97. 1 

94.7 

1 5.1 

0,-xO 

m  o 

4276 

93.7 

85.6 

1.35 

90.2 

93.2 

74 . 0 

0.47 

92.2 

.13 

42  CO 

J'x  *  U 

84.1 

1.26 

95.4 

96.6 

75.4 

0.82 

87.4 

.09 

4202 

m  fi 
uJ. .  y 

1.16 

97.3 

97.3 

72.3 

0.52 

£1.2 

none 

4291 

*  

95.0 

79. cJ 

0.65 

£5.6 

.15 

4294 

06.6 

O-x  .  J 

0.89 

90.2 

94.6 

75.9 

0,57 

o  3 . 3 

none  i 

Average 

92.9 

84.7 

1.46 

97.5 

95.3 

75.0 

0.62 

51,7 

0.08 

\vg.l94l 

92.9 

04.7 

1.43 

97.6 

95.2 

74.5 

0.68 

91.4 

0.00 

*    Cold  crystallization, 
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Table  4 
PROCESS  DATA,  CTSr'FSi! 

High  Rev/  Mass  court  o  High  Raw  Low  Raw  Hassecuite  Low  Carfton  Molasses 
Brix    Purity"   Cu.  Ft".      Sugar    Brix  Purity    Cu,  Ft.      Raw       used  worked 

per  100    Purity  per  100  Sugar  ;  per  100  % 

wht.  sug .  wht.  sug  Purity  wht  sug  .beets 


4201 

C9 . 0 

G7.7 

1.04 

97.7 

.90.  5 

'  62.9 

0.  03 

97.1 

0. 14 

4.46 

4202 

I/O  ,  V 

87.1 

2  #  o  S' 

99.2 

95.4 

76.6 

0.  00 

93.6 

.  14 

6.65 

4204  *~ 

52.0 

81 .1 

0.68 

95.6 

none 

3.24 

^207 

92,2 

C5.9 

1.56 

96.4 

77„6 

0,49 

90.6 

.12 

4.70 

4209 

90.9 

83 . 3 

1.03 

95.9 

90.6 

77.9 

0.  99 

93.7 

.10 

D  *  u  •  - 

4219 

G2  •  3 

1.25 

97.7 

92.1 

73.  3 

0.95 

94.1 

.12 

5.73 

4220 

91.0 

G6.7 

0.96 

Q7  •  3 

92.9 

73.0 

0.49 

95.7 

,03 

3.14 

4224 

90.7 

80.7 

1,42 

96.0 

93.0 

7  8.5 

0.66 

92.0 

none 

5.71 

4226 

91.6 

82.7 

1 . 90 

96.0 

94  r; 

73.9 

04 . 2 

none 

5  9 3 

4227 

90.7 

85 .  G 

1  85 

98.  5 

^2.1 

77.2 

0.  87 

96.2 

.73 

4.65 

4228 

C7.0 

GO.  9 

o  (•  #  d 

93.0 

75.2 

94. 9 

.20 

7.77 

4229 

93.2 

G6 .6 

97 . 8 

93.7 

77.6 

0.19 

94 . 7 

none 

6*66 

4230 

91.2 

G  5  •  3 

1.  x0 

96.7 

95.8 

(  o  .  <j 

0.  30 

90.7 

none 

5.41 

4231 

90.9 

C7.2 

1, 90 

9  y  *  o 

79.0 

1.04 

94.4 

.23 

5 .  'xO 

4237 

91.9 

1.36 

9C.0 

~3.c 

7  G .  0 

0.  59 

92.0 

none 

5.02 

4240 

92.4 

64.3 

1 ,07 

97.7 

'J  o .  1 

75.5 

0 . 54 

91 . 3 

14 

5 « 7  G 

424-1 

90.9 

Q4  0  G 

1.50 

y  7  •  x. 

92.7 

76.9 

0.62 

on  / 
O  O  .  x 

none 

5. 82 

4242 

91.0 

04 . 5 

1.49 

95.6 

77.4 

0.65 

80.1 

none 

5.55 

424C 

(  1  «7 
_  -L  »  O 

86.1 

1.26 

91.8 

77.6 

n  0"z 

92.  5 

.15 

7.77 

4253 

92 .2 

00.0/ 

1.19 

98.7 

93.4 

79.6 

0.56 

90.7 

.33 

3.65 

4255 

91.9 

03.8 

1 .  G6 

90.  3 

53  C 

75.3 

1.34 

94.3 

none 

7.22. 

4256 

81.  7 

2  .05 

96.9 

97  0  0 

72.5 

0.  00 

07.6 

.09 

4.50 

42  57 

92. 2 

86.9 

2  .06 

99.5 

91.5 

73.5 

1.04 

93.3 

.  11 

10.09 

425c 

91.5 

84.5 

97.0 

93.0 

76.0 

95.0 

.40 

5.00 

4260 

90.6 

88.5 

1*44 

91.7 

79.7 

0.76 

95.7 

.19 

5.54 

^262 

90. G 

85.6 

2.30 

9  G .  3 

90,8 

70.9 

0.03 

96.2 

.17 

4.20 

4263 

03.  G 

87. 3 

1.64 

97.9 

CO  *7 

79.6 

0.  85 

94.2 

.15 

6.41 

4264 

91.9 

G6 . 2 

2.34 

^  n  ^ 

OA  d 
j  J:  •  \J 

75.0 

0.70 

93.6 

.10 

4.43 

4265 

04 . 9 

2.20 

.  96.1 

94. 1 

75.5 

0.60 

83.6 

none 

4271 

91.5 

'■;  O  ,i 

O  O  .  Is: 

1.92 

*j  CJ  •  u 

92.3 

79.9 

0.G2 

97.3 

none 

7.12 

4272 

90. G 

81.7 

1.50 

95.6 

75.0 

0.79 

94.5 

.01 

6.50 

4275 

92.3 

85.4 

1.54 

98. 4 

94.5  . 

75.7 

0.70 

95.4 

.11 

5.57 

4277 

92.4 

e5 . 6 

1.40 

97.3 

('■  *Z.  9 
*J  O  m  tJ 

77.2 

0.79 

.09 

6.5? 

42  7  C 

05 . 9 

2.20 

97.1 

94.9 

77.4 

1.03 

53.7 

.16 

7.2* 

4279 

91.4 

85.3 

1.40 

96.0 

93„2 

77.7 

0.50 

53.0 

.10 

/  t;o 

'x2  05 

•j  3 . 5 

86.1 

1.2G 

98.4 

92.3 

79.6 

*  0.01 

57.2 

none 

5.90 

4204 

90.1 

86. 2 

1.20 

95.7 

51.2 

77.0 

0.63 

90.9 

.03 

5  •  G  5 

4205 

92.2 

81.1 

0.24 

57.9 

92*3 

77.6 

0.09 

92.5 

.03 

5.37 

Average 

91.3 

85.3 

1.62 

97.6 

93.0 

77.4 

0.76 

93.2  ' 

oai 

5.77 

Avg.1941 

91.3 

85.  G 

1.62 

97.7 

93.0 

77.3 

0.06 

93.6 

0,14 

5.9^ 

*    Cold  Crystallization 


j  * 
Sample 
i  lumber 
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uPheJtTING  DATA 

1.  Quality  of  Beets  and  Diffusion  Juices 

In  most  areas  the  sucrose  content  of  the  beets  was  lower  than  in  the  1941 
campaign.     This  lower  sucrose  was  evident  at  about  70%  of  the  factories.     In  ex- 
treme cases  the  drop  below  the  1941  level  was  by  mere  then  3d>  sucrose  on  beets. 
At  one  third  of  the  factories  having  beets  with  a  lower  sucrose  content  the  pur it 
of  the  diffusion  juices  was  as  good  or  better  than  for  the  previous  year.     It  ic 
possible  that  in  these  irs'ceaices  the  low  sucrose  value  was  partly  due  to  a  rela- 
tively wet  harvest  period.     Sari"1'"  freezes  followed  by  growing  weather  were  re- 
sponsible for  part  of  the  low  sucrose  beets  where  accompanied  by  a  lower  juice 
purity. 

The  higher  sucrose  in  the  beets  at  some  factories  may  have  been  due  to  th 
beets  being  lower  in  moisture  content  as  the  purities  of  the  juices  were  unchange 
or  lower  than  in  1C41.    At  cue  half  of  the  factories,  where  the  sucrose  on  beets 
was  higher  then  the  previous  3roar,  the  diffusion  juice  purities  also  increased, 
indicating  a  better  beet  maturity. 

2.  Liming;  and  Carbonation 

The  amount  of  lime  used  (%  oii  beets)  remained  essentially  unchanged. 
The  use  of  sod,-,  ash  at  non-Stefi en  factories  increased  slightly  on  the  average, 
but  at  the  "Staff en  factories  there  wes  a  further  decrease  continuing  the  trend 
evident  in  "le-il.     The  alkalinities  after  f irse  carbonation  averaged  lower  than 
pr-.vieu.sly.     The  average  -pH  or  alkalinity  after  second  carlonatien  was  unchanged 
at  a  value  of  y.O  pH. 

3.  Sulphuring 

Seven  factories  sulphured  thick  juice  only,  sixteen  sulphured  both  thin 
and  thick  juices  and  the  remainder  sulphured  only  thin  juice.  •  The  total  sulphur 
used  averaged  the  same  as  in  1G41  and  the  final  pH  of  thin  juice  was  also  un- 
changed.   K ver,  the  pH  of  "the  thick  juices  averaged  slightly  higher  than  usual 
indicating  a  tendency  for  the  pH  to  inc  -ease  more  during  evaporation  of  the  thin 
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juices.    Sixty-two  percent  of  the  non-Steffen  factories  used  over  0.4  lbs.  of 
sulphur  per  ton  of  beets  while  only  "hZ%  of  the  Steffen  factories  exceeded  this 
figure* 

4 .  pH  Change  from  Thin  Juice  t o  Thick  Juice 
The  greater  tendency  for  the  pH  of  non-Stoffen  thin  juices  tc  inorcaso 
considerably  during  evaporation  to  thick  juices,  than  is  the  case  with  Steffen 
thin  juices,  is  again  evident.    This  explains  the  need  of  the  higher  sulphuring 
used  on  non-Stoffen  juices.    The- increase  in  pH  is  especially  pronounced  at  the 
non-Steffen  factories  of  areas  No. '3  and  No.  4  (sec  table  No.  9) j  even  the 
Steffen  juices  show  some  increase  in  pH  in  these  areas.     Considering  them 
individually,  only  four  non-Stoffen  thin  juices  fail  to  show  an  increase  in 
pH  during  evaporation  while  14  Steffen  thin  juices  remain  constant  or  decrease 
in  pK.    The  average  increase  for  non-Steffon  juices  was  by  0.6  pH  units  and 
fcr  Steffen  juices  the  average  increase  is  only  0.2  pH  units. 

The  average  temperature  of  second  carbonation  was  1°  C.  higher  for 
Steffen  factories  than  for  non-Steffen;  the  number  of  factories  reporting 
temperatures  below  V0°  C.  was  twelve  in  each  group  and  the  number  reporting 
temperatures  above  C5°  C.  was  also  equal.     It  does  not  seem  entirely  satisf actory 
to  explain  the  difference  in  behavior  between  non-Cteffen  and  Steffen  juices 
solely  on  the  basis  of  differences  in  bicarbonatos ,  rather,  in  part  at  least, 
it  is  a  result  of  differing  non-sugar  composition. 

5.  Standard  Liquor  andJ.Thite  liassecuite 
The  average  density  fcr  the  filtration  of  standard  liquor  and  blow-ups 
shows  some  decrease  while  the  use  of  filter-aid  shows  an  increase.     This  is 
contrary  to  the  trend  of  recent  years.     Only  15%  of  the  factories  filtered  at 
70°  Brix  or  over  but  54^  reported  densities  between  S5°  and  70°.    Double  fil- 
tration was  used  at  40$  of  the  factories  and  ZQfo  now  use  top  discharge  filters 
or  the  equivalent. 

Hon-Stof f en  white  massecuite  purities  show  a  slight  average  increase  and 
Steffen  massecuitos  a  similar  docreaso.    Fifty-seven  percent  of  the  non-Steffen 
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and  62/o  of  the  Staff  en  white  raasoocuites  oxcfeed  02%  purity.    The  corresponding 
proportions  for  1041  wore  47$  and  Gb%  respectively.    The  higher  massecuite  puri- 
ties at  non-Stoff en  factories  in  area  no.  1  (see  table  no.  9)  were  mainly  re- 
sponsible for  the  increase  in  the  general  average.     In  the  case  of  Steffen 
Biasseeuites  areas  nos .  1 ,  2,  and  3  showed  a  decrease  in  purity. 

The  cu.  ft.  ef  white  massecuite  yielding  100  lbs.  of  white  sugar  was  re- 
ported more  completely  this  year  end  indicates  a  smaller  average  yield  of  sugar 
per  cv.  ft.  than  estimated  last  year.    Again  a  wide  variation  between  factories 
map  be  seen  as  the  yield  per  cu.  ft.  ranged  from  29  to  41  lbs. 

6 .  ".'fashing  of  PThite  Sugar 
The  increased  us.  of  high  temper ature  wash  water  and  superheated  water 
within  the  past  two  years  is  striking.     In  1040  only  three  factories  used  water 
at  a  temperature  of  100°  C  cr  over.     This  past  year  14  factories  used  this  im- 
proved operating  condition.    The  use  of  high-speed  centrifu_als  increased  al- 
most as  much.     The  amount  of  water  used  has  remained  rather  constant  on  the 
average  although  there  is  a  small  decrease  this  year  when  compared  with  1941. 

Both  high  wash  and  high  green  purities  increased.  The  difference  be- 
tween high  green  c,nd  diffusion  juice  purities  decreased  indicating  perhaps  an 
increase  in  the  amount  of  sugars  remelted. 

7.  law  Iiassecuites  and  Zieir.elt  Sugars 

High  and  low  raw  massecuitcs  and  sugars  differed  very  little  in  purities 
from  the  averages  for  1941.    V?hile  the  average  high  raw  sugar  purities  at  non- 
Stefferi  and  Steffen  factories  are  egu&l,  in  the  case  of  low  raw  sugars  the  puri- 
ties average  notably  higher  at  the  Gteffen  factories. 

Pearly  complete  data  wore  reported  on  the  cu.  it.  of  raw  massecuites  per 
100  lbs.  ef  white  sugar.    The  range  for  the  high  raw  massecuite  was  from  0.37  up 
to  2.0G  cu.  ft.  and  for  the  lev:  raw  massecuite  from  0.40  to  1.34  cu.  ft.  The 
averages  are  highest  for  the  Steffen  factories. 


0.  Use  of  Activated  Carbon 
The  use  of  decolorising  carbons  has  net  increased  but  has  been  continued 
at  about  two  thirds  oi  the  factories.    The  average  amounts  shown  in  the  tables 
are  the  averages  based  jn  all  the  factories.    The  average  amounts  used  at  the 
factories  actually  using  carbon  are  0.12  lbs,  per  100  of  white  sugar  at  non- 
Steff  ..n  factories  and  0.17  ibs.  at  Stoff'en  factories. 

9.  Storage  of  Beets 

Approximately  three  million    tons  of  beets  were  stored  in  piles  for 
thirty  days  or  more;  this  is  about  26%  of  the  beets  sliced.     The  losses  of  beets 
were  unusually  heavy  in  r. one  areas  partly  because  of  frozen  beets.  Ignoring 
losses  of  this  special  character  it  is  possible  that  the  sugar  loss  in  stored 
beets  sliced  may  have  anounted  to  well  over  20,000  tons  of  sugar. 

Experimental  work  Carried  on  shews  that  no  appreciable  inversion  of 
sucrose  occurs  except  when  spoilage  is  present.     Even  under  conditions  of  ex- 
treme drying  with  weight  losses  as  high  as  Z5%  there  is  still  no  significant 
increase  in  reducing  sugars  on  tho  original  weight  basis.     As  this  work  was 
carried  out  at  temperatures  below  60°  F,  it  still  remains  a  possibility  that  at 
higher  temperatures  inversion  may  be  found.     At  present  it  may  be  assumed  that 
the  looses  of  sucrose  are  due  to  respiration  of  the  sound  beets  and  the  sucrose 
inversion  and  destruction  which  occurs  in  decaying  beets. 

Even  slight  spoilage  sees  to  produce  very  significant  inversion,  small 
spots  of  decay  increase  the  reducing  sugar  content  of  the  whole  beet  markedly  - 
Reducing  sugar  determinations  made  on  diffusion  juice  a  few  times  during  the 
early  part  of  a  campaign  may  be  used  as  a  basis  for  comparison  with  determi- 
nations made  while  slicing  piled  beets.     The  indication  of  even  small  increases 
such  as  0,l/o  reducing  sugars  on  juice  will  usually  signify  some  degree  of 
spoilage  in  the  beets. 

The  losses  of  sucrose,  presumably  through  respiration,  seem  strikingly 


higher  in  expos od  beets .     These  beets  or.  the  cuts i do  of  the  piles  are  subjected 
te  drying,  highor  temperatures  and  a  more  rapid  circulation  of  air.     which  of  these 
three  factors  is  most  important  in  causing  the  larger  sucrose  loss  is  not  fully 
shown  by  the  experiments  to  date.    The  influence  of  temperature  is  well  estab- 
lished.    However,  in  sprinkli:  g  experiments  where  the  surface  beets  were  kept  near 
the  temperature  of  the  interior  of  the  pile  and  moisture  losses  were  entirely  pre- 
vented, thj  surface  be sts  still  lost  sucrose  to  a  greater  extent  than  the  beets  in- 
side the  pile.    This  leads  to  the  thought  that  perhaps  exposure  to  sunlight  cr  rate 
of  circulation  of  air  may  be  factors  in  respiration. 

♦ 

bound  boots  in  the  interior  of  the  piles  lose  sucrose  at  a  minimum  rate 
that  probably  is  not  much  mere  than  on:  quarter  of  the  loss  in  the  surface  beets. 
It  appears,  tentatively,  that  prod oat ing  the  surface  beets  reduces  sugar  losses 
signif icaetly  but  on  protected  beets  inside  the  piles  no  beneficial  effects  are 
found. 

A  satisfactory  t  ohniquo  for  sampling  boots  and  preparing  the  sample  for 
analysis,   allien  is  applicable  to  both  withered  beets  and  fresh  beets  on  an  equal 
basis,  has  not  bo  n  found>     It  is  one  of  the  primary  problems  in  obtaining  the 
true  picture  of  the  changes  which  occur  and  it  is  quite  possible  that  conclusions 
will  need  revising  when  this  problem  is  solved.     Sampling  with  the  usual  beet  rase 
is  very  irregular  when  differences  of  turgidity  and  moisture  content  are  involved. 
As  moisture  content  decreases  more  and  more  material  is  lest  and  the  pulp  made 
builds  up  more  end  more  along  the  sides  of  the  cut  on  the  beet.    ITnen  the  moisture 
content  is  considerably  reduced  the  pulp  made  collects  entirely  oh  the  beet,  none 
on  the  shield,  and  much  material  is  scattered  and  lost. 

Examination  of  numerous  storage  piles  indicates  that  insipient  spoilage 
is  a  very  important  factor  is  determining  the  total  sucrose  lost.     In  fact, 
it  is  r -sponsible  for  mere  loss  than  is  respiration.     Like  respiration,  spoilage 
is  much  increased  by  higher  temperatures.     Keeping  trash'  cut  of  beets  going  into 
the  piles  is  most  important  in  ensuring  that  heat  formed  by  respiration  and 
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incidontal  spoilage  can  freely  escapo. 

10.  Summary 

As  seen  rathe  operating  data  which  has  boon  reported  there  has  been  little 
change  in  the  average'  control  figures.     Considering  the  adverse  operating  condi- 
tions this  is  on  accomplishment .     Improvements  in  equipment  woro  largely  at  the  - 
centrifugal  station  where  the;  use  of  superheated  water  and  high  speed  centrifugals 
has  increased.     Double  filtration  of  standard  liquor  and  top  discharge  filters  arc 
also  becoming  more  widely  used. 

STUDISG  OP  THS  SUGARS 

The  usual  analysis  of  the  sugars  wore  made  except  that  time  did  riot  permit 
the  making  of  the  barley  candies.     This  was'  net  omitted  because  it  was  thought 
unimportant  and  will  be  included  again  next  year. 

It  should  bo  pointed  out  that  the  average  values  given  in  the  tables  do 
not  include  sugars  42  eO,  £#93,.,  4294,  and  -1-295.    "vihere  there  are  (a)  and  (b)  sam- 
ples the  values  for  the  two  samples  were  averaged  before  including  in  the  general 
averages . 

1.  Ash  Content  of  Sugars 
The  carbonat.:  ash  values  on  the  average  increased  to  about  the  loved,  of  the 
1939  sugars.    Only  seven  percent  of  the  sugars  were  below  0.0075$  ash  and  55$  were 
over  0.0100$  ash.    This  increase  in  ash  was  rather  general,  the  sugars  of  only  1C$ 
of  the  f..ctorijs  showed  an  ash  below  1941  values.    The  average  increase  is  only 
twenty  parts  per  million  and  is  partly  due  to  lower  white  pan  purities.    As  will 
be  seen  when  considering  ash  constituents ,  the  increase  'in  ash  is  largely  derived 
from  an  increased  content  of  organic  salts,  which  may  be  a  seasonal  effect  associ- 
ated with  the  lower  sucrose  in  boots.    The  non-sugar  composition  of  the  beets 
rather  directly  affects  the  compos  5  ti'-ii  of  the  white  massecuite  and  the  sugars 
produced.     If  it  Were  not  for  the  variable  work  done  in  sugar  boiling  and  washing, 
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Tablo  5 

ASH,  SALTS  AIID  IlINERAL  COMPOSITIOIT,  IJOIT-STEFFEH 

r 


Sample 

Carbon- 

Cul- 

Specific 

Min 

era! 

Constituents 

Est'd.  Estimctod 

Salts 

Humbor 

ato  • 

ph&t  od 

Conduc- 

so2 

so, 

o 

CI 

CaO 

Si"CL 

Org. Ac 

d.  Total 

In  ore;. 

Org. 

Ash 

Ash 

tivity 

combi:: 

od)  % 

$  tot. 

%  tot'. 

% 

% 

X  106 

ppn 

ppm 

ppm 

ppn 

ppn 

ppm 

sug. 

4203 

0.0079 

0.0090 

17.0 

r. 

u 

11 

~" ~ 

3 

2 

0 

42 

0.0110 

*i*x  •  2 

55.0 

•^205 

.0110 

.0135 

27.1 

3 

11 

4 

6 

5 

06 

.0160 

25.9 

74,1 

4206 

.0104 

.0130 

24.9 

3 

3 

6 

6 

104 

.0170 

15.3 

04,7 

420G 

.0100 

.0122 

23.2 

3 

*x 

6 

3 

4 

90 

.0155 

19.  7 

00..  3 

4210 

.0002 

.0102 

10.7 

4 

7 

4 

2 

0 

56 

.0121 

20.3 

71.7 

4211 

.0114 

.0136 

26.2 

3 

13 

13 

3 

10 

60 

.0154 

35,7 

64.3 

4212 

.0100 

.0220 

40.7 

4 

19 

7 

5 

0 

150 

.0276 

22.7 

77.3 

4214 

.0090 

.0110 

24.0 

1 

*x 

10 

2 

0 

74 

.0144 

21.9 

70.1 

4215 

.0004 

.0100 

15.0 

r. 

5 

5 

7 

0 

50 

.0125 

32  •  o 

67.4 

4216 

.0004 

.0109 

10.3 

3 

5 

3 

5 

6 

70 

.0135 

22.3 

77.7 

4217 

.0067 

.0004 

13.0 

6 

5 

;  a 

5 

11 

40 

.0055 

•x5.5 

54.5 

42  IS 

.0124 

.0160 

25.0 

4 

7 

4 

6 

0 

100 

.0199 

17.0 

03.0 

4221 

.0000 

.0112 

10.5 

11 

7 

6 

'x 

44 

.0121 

47.2 

52  •  C 

4222 

.0110 

.0134 

27.0 

17 

r, 
\j 

3 

O 

64 

.0155 

43.6 

56.4 

4223 

.0137 

.0171 

30.4 

5 

10 

t: 

3 

1 

114 

.0213 

20.1 

75.9 

4225 

.0092 

.0110 

7 

7 

5 

0 

50 

.0127 

36.5 

63.5 

4232 

.OOGu 

.0101 

20.0 

0 

4 

O 

0 

60 

.0122 

20.0 

72.0 

4234 

.0076 

.0095 

10.3 

1 

7 

6 

9 

0 

62 

.0110 

2  3  *  J 

75.2' 

4235 

.0124 

.0144 

30.5 

10 

7 

94 

.0170 

26.6 

73.4 

4236 

.0090 

.0115 

21.1 

6 

12 

2 

6 

4 

62 

.0137 

34.5 

65.5 

4230 

.0006 

.0110 

20.6 

2 

5 

2 

6 

0 

90 

.0144 

13.0 

67.0* 

4239 

.0140 

.3100 

33.0 

3 

12 

14 

9 

0 

104 

.0210 

20.5 

71.5 

4243 

.0090 

.0106 

21.7 

*x 

11 

4 

1 

14 

60 

.0126 

37.5 

62.5 

4244A 

.0002 

.0050 

10.0 

4 

5 

7 

3 

10 

52 

.0107 

37.1 

62.9 

4244B 

.0070 

.0090 

15.3 

2 

7 

5 

3 

16 

50 

.0110 

3-1-.1 

65.9 

42x5 

.0064 

.0000 

16.5 

2 

6 

n 
f 

7 

0 

44 

.0095 

33.4 

66.6 

4247 

.0000 

.0102 

17.0 

1 

0 

.  2 

4 

0 

92 

.0130 

3.5 

96.5 

•*245 

.0102 

.0114 

22.3 

20 

16 

3 

2 

0 

24 

.0114 

71.4 

20.6 

4250 

,007-x 

.0003 

14*6 

4 

5 

3 

0 

44 

.0097 

31.3 

60.7 

4251 

.0106 

.0134 

23.3 

5 

14 

5 

7 

12 

74 

.0160 

37.3 

62.7 

42  52 

.0117 

.0142 

24.0 

5 

21 

4 

o 
u 

29 

40 

.0161 

59.3 

40.7 

4254 

.0102 

.0122 

22.2 

19 

6 

5 

4 

4 

30 

.0122 

62.5 

37.5 

4255 

.0120 

.0146 

27.0 

27 

13 

9 

3 

o 
U 

2 

.0125 

97.6 

2.4 

4261 

.0]  16 

.0136 

25.3 

17 

21 

12 

3 

12 

5 

.0126 

93.3 

6.7 

4266A 

.0076 

.0006 

15.7 

3 

2 

3. 

3 

1 

60 

.0110 

14.9 

05.1 

425  6B 

.0077 

.0090 

14.G 

2 

3 

2 

4 

0 

66 

.01X4 

14.0 

06.0 

4267 

.0006 

.0100 

19.0 

2 

5 

9 

u> 

4 

3 

72 

.0127 

10.5 

01.4 

4269 

.0004 

.0100 

20.0 

7 

5 

n 

a 

3 

10 

66 

.0131 

30.0 

65.2 

4270 

.0136 

.0166 

30.1 

3 

13 

13 

7 

6 

94 

.0190 

32.6 

67.4 

4273 

.0114 

.0130 

27.2 

9  . 

9 

10 

7 

r''0  \.; 

72 

.0159 

36.9 

63.1 

4274 

.0112 

.0120 

24.0 

4 

7 

5 

3 

0 

02 

.0157 

22.7 

77.3 

4276 

.0060 

.0060 

13.0 

3 

s 

'X 

4 

0 

32 

.0070 

35.9 

63.1 

42S0 

.0092 

.0107 

10.0 

2 

u 

6 

5 

60 

.0127 

33.9 

65.1 

42  02 

.0004 

.0090 

21.6 

7 

7 

10 

2 

10 

44 

.0109 

40.9 

61.1 

4291 

.0145 

.0170 

33.0 

O 

O 

10 

7 

7 

6 

112 

.0217 

27.3 

72.  t 

4294 

.  0050 

.0115 

29.7 

5 

c 

D 

5 

U 

1 

72 

.0139 

2'x  w  5 

75.5 

Avorage 

. 0.0100 

0.0120 

22.6 

6 

5 

6 

4.5 

4.5 

66 

0.014? 

34.3 

65.,  7 

Avg.1941  .0005 

0.0111 

22.3 

9 

0 

5 

5 

6 

53 

0.0132 

42.0 

50.0 
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Table  5 


ASH i   SALTS  AKD  BttHSHAL  GOTOSTTTOU,  STSFYSS 
Sul-    Specific       *'inera]  Constituents       Sst'd.      Estimated  Salts 


Mum"ber 

ate 

phased 

C  r/'-..c.uc- 

So- 

c 

BO  i 
j 

c  1 

Oil';  . 

310  5 

0:^:,Acd 

Ash 

*  *  & 

tiv" 

\  c  0  ~i  v  j.  v  e 

1)$  01 

g  

(SI, 

Jp 

ppm 

ppir 

X-  , 

4201 

0,0090 

0.0109 

19,6 

2 

7 

5 

5 

1 

70 

Or,  01 34 

4202 

.ocsy 

fcOllO 

20c  8 

2 

ft 

6 

g 

0 

76 

"OI37 

420U 

.0170 

.  0202 

3*c6 

5 

12 

5 

3 

g 

144 

,02b  2 

k2Q7 

e  00B'3 

o005? 

20.0 

4 

9 

2 

2 

2 

62 

.  0120 

4209 

.0169 

a0194 

9 

4 

3 

6 

2 

I56 

.  0231 

^2"LS 

.  009  7 

,  o<_:-2 

42.0 

5 

14 

3 

16 

19 

186 

.O323 

4220 

,0-20 

2b.  7 

9 

g 

6 

4 

0 

60 

.0138 

Il224 

.  01 36 

*  01.06 

31  3 

12 

g 

13 

4 

0 

go 

.0127 

1 

^22b 

.0118 

o0io2 

27.  g 

3 

✓ 

10 

5 

2 

S6 

.0181 

.0147 

.0174 

29.9 

2 

7 

2 

g 

g 

142 

.0229 

uS?a 

.0173 

,0226 

42.3 

2 

11 

23 

g 

4 

132 

.027) 

42  29 

.00^ 

,0122 

oi 

2 

7 

10 

6 

4 

72 

.0146 

U230 

,0152 
,0130 

1 0182 

33  •  5 

12 

12 

6 

3 

4 

102 

.0215 

V2  31 

.  0x64 

26.6 

12 

10 

7 

6 

2 

gg 

.0191 

,01-14 

.0174 

7 

12 

3 

5 

4 

112 

.0213 

,0106 

34,8 

11 

7 

10 

g 

0 

114 

.0223 

l!241 

,  011.6 

.  0144 

25.* 

6 

7 

2 

4 

4 

9g 

.01/9 

9  D11S 

t0lUg 

24.  S 

6 

2 

3 

2 

6 

120 

.0192 

,  0090 

< 0103 

19*0 

3 

5 

2 

4 

0 

go 

.013"^ 

423  3 

,009b 

1S*5 

§ 

2 

3 

6 

60 

.0117 

,0135 

♦  01 62 

30.2 

2 

7 

1 

10 

6 

134 

.0214 

U2;,hA 

,(•100 

.  0112 

23*5 

S 

9 

7 

3 

10 

54 

✓ 

.0120 

.0109 

21.7 

7 

9 

7 

2 

10 

50 

,0^  24 

,0022 

eooy? 

13.0 

U 

5 

5 

4 

4 

60 

.0117 

o'J27'4 

.O'',04 

5fc«5 

2 

IS 

2 

10 

12 

236 

•  0"S9b 

•  y  J  ^ 

42b0 

,0123 

,01*44 

2S.5 

11 

17 

7 

6 

16 

54 

.0169 

Uc  G2 

fti»i6o 

cCicC 

35*5 

g 

13 

5 

4 

2 

11S 

.0227 

.012/ 

.0151 

28. 5 

5 

4 

6 

5 

1 

106 

•  01S9 

it  o^Tl 

.0C.S4- 

,oo_b  7 

14.9 

3 

2 

2 

5 

0 

6S 

.0112 

„oi  30 

«  0148 

26.7 

5 

7 

7 

4 

4 

98 

.0182 

42  ?1 

* OC'at; 

■•  •  »"v,o 

r  'v.'  .  .    V . 

12.  S 

1 

7 

2 

6 

11 

58 

.  0104 

42-2 

u'0'1  3-1- 

,0„88 

32.2 

9 

15 

16 

7 

0 

90 

.0223 

I12  A 

,L'llb 

.(Jl^O 

29.J 

5 

11 

11 

g 

0 

86 

.OI78 

1*277 

*0l66 

o02C0 

39.0 

4 

14 

14 

4 

0 

116 

.0239 

42/8 

.0102 

*h  -a 

25. g 

*3 

g 

17 

10 

2 

72 

.0136 

24, 5 

10 

11 

9 

6 

68 

.0155 

<~*r\  t'  1 

r  Vv  i  "f 

.0,,o.-3 

1S.0 

1 

7 

g 

7 

3 

52 

,0118 

4284 

•  0!!  24 

30.0 

11 

g 

9 

4 

4 

7* 

.0166 

"  42*0 

,01X6 

»C0  MO 

26.0 

1 

7 

3 

3 

g 

118 

.0186 

^6131 

.0l6l 

S3.  2 

g 

6 

g 

6 

112 

.  0202 

Avr--r.  f ■■? 

O,.012b 

0.0353 

28.4 

h 

9 

7 

6 

4 

97 

0.0? 8/ 
0.0l60 

\vr  1941 

o0C9b 

.012S 

2U.g 

6 

7 

5 

5 

4 

78 

23,4 

19«  2 
20.9 

28.0 

ii-.3 
iqt6 

3.6.7 
3Ci,2 

31.1 

1  ^.  j. 
2°.l 

29,5 

32, 4 
34.6 
24,0 
27.0 

2r:„b 

1H.7 

n-3^5 

2  m.  5 
12,3 

44.6 
44.3 

28.6 

54*0 
25.7 

18  a 
12.9 

23c  9 
26,.  9 

J'.  ^ 
28.  ^ 

36.5 
37.5 
29.3 
37. 7 
14.5 
22.3 
24.5 
28.0 


76.6 

80.  2 
79>i 
72-0 
£3,? 
80.  U 
t-3,3 

Of 

L   1.  .  i. 

to,  5 
•(o  9 

70.  .5 

6?„6 
65.4 

70,0 

73  -0 
79>4 

85-3 
8U.5 

72.5 
87-7 

55  >  7 
7i> 

85  .'5 

-r^i  -r 
/  +•  J 

81,9 
8f,.l 
76.1 
73ol 

eo,2 

63.6 

63,5 
62,5 

70.7 
62.3 

Ihl 
75=5 
72.0 
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Table  G 

REFLECTANCE,  COLOR,  ETC.,  NON-STEFFEN 

i 


S  amp  1  e 

Ref  le 

ctance  on 

Solution 

of  Gurar 

S'oenirig  Teat  , 

Ki"tro  f  t?i 

Total 

* Screened 

Cdlor 

Final 

Sugar 

fraction 

(-3  o?  f.  ';]  0:?' 

4203 

92 .0 

Hi"  .r» 

■\  r 

J.  >y  u 



6.90 



1  on 

{ICS 

6 

4205 

91.3 

9""  4 

0c7 

1.3 

7,26 

a.  V..'  iJ 

no 

ft 

4206 

92.0 

J-  «  X 

1.1 

3  5 

7.00 

X\-  J 

ro 

13 

4200 

91.3 

91*4 

1.1 

6,93 

100 

00 

o 

4210 

91,4 

31.0 

1.1 

1.5 

6-39 

105 

05 

10 

,.-211 

9 1  f.  6 

31.2 

1.1 

2.2 

6,35 

105 

90 

12 

4212 

92  ^ 

91.  3 

2.2 

12.6 

6.23 

"0 

Q 

O 

4214 

93.7 

en  6 

2.0 

2  ,0 

6.39 

1  00 

o 

(j 

4215 

93,7 

92*5 

2.2 

4*0 

6,63. 

125 

90 

10 

4216 

92.4 

92.2 

2.7 

2.7 

6.37 

100 

05 

9 

4217 

92.7 

90. 5 

1.3 

7.6 

6.30 

100 

70 

10 

4213 

91.3 

31.1 

2.4 

4.5 

6.40 

100 

05 

4221 

90.0 

3.2 

4.5 

6.92 

105 

1  w  v 

90 

a 

4222 

92  •  3 

91.  C  - 

0.4 

4.5 

7.01 

105 

35 

12 

4223 

92.  3 

92.1  • 

1.3 

2 , 2 

7.11 

100 

30 

12 

4225 

92.4 

91.7 

0.9 

1.5 

7.32 

105 

30 

14 

1232 

31.1 

1.0 

1.3 

6.31 

105 

05 

0 

4234 

90.9 

90 . 5 

2.9 

2.2 

6.61 

110 

X  X  w 

GO 

n 

4235 

93.6 

91.6 

2,0 

3.0 

7.11 

125 

90 

a 

4236 

91.6 

31.2 

2.0 

4.5 

x  « 

7.00 

100 

75 

14 

423G 

90.1 

4.1 

3.9 

6.33 

105 

GO 

15 

4239 

92.1 

91.3  ■ 

2.3 

5.1 

7.15 

110 

05 

10 

4243 

93.1 

31.6  ■ 

2.0 

1.3 

7.10 

100 

75 

10 

4244A 

91.7 

90.6  • 

2.7 

2.2 

7.30 

95 

CO 

9 

42443 

2  9  4 

39.0  ♦ 

4.  5 

4.5 

7.42 

105 

CO 

14 

4245 

91. 3 

30.3 

3.9 

2.3 

7.12 

105 

30 

10 

3 1,5 

3,4 

4*9 

7iC9 

100 

75 

11 

4249 

91.9 

90.4 

1.1 

2  Q 

6.75 

100 

70 

7 

4250 

92.2 

91.4 

0.7 

2.7 

6.93 

100 

30 

7 

42  51 

90.5 

39^9 

5.6 

5.2 

6.93 

100 

05 

16 

4252 

39.2 

33.6 

4.1 

13,0 

6.32 

90 

70 

1C 

4254 

92.  3 

32.3 

1.5 

9.3 

6.60 

100 

CO 

12 

4259 

1.3 

2.0 

6.90 

105 

G5 

o 

u 

4261 

91.3 

90.6 

X  ,  <j 

9.2 

6.33 

105 

30 

4 

42C6A 

91.2 

90 . 3 

0,7 

4,5 

6.70 

100 

75 

6 

4266B 

91.7 

90.3 

1.2 

6.0 

6.52 

95 

GO 

10 

42  "7 

92 . 2 

qi  r> 

*J  -L  »  v. 

0.4 

w  •  X 

2.2 

7.00 

100 

GO 

11 

91  3 

CI  * 

2.6 

5.0 

6 . 30 

100 

75 

15 

X(J  j  w 

f'2 . 6 

91.1 

1.5 

5.9 

7.19 

115 

90 

13 

4?7?j 

X  —j  !  t> 

92  .0 

90.6 

2.9 

3.5 

7.00 

100 

30 

11 

4?  74 

^2.6 

v  X  *  * 

2,2 

0  »  3 

3.73 

loo  ■ 

75 

12 

4276 

32.1 

31.7 

2.0 

2.4 

7.30 

90 

75 

10 

4260 

32.4 

92.0 

2.4 

2.6 

6.73 

100 

95 

12 

4202 

31,7 

91.3 

1.7 

2.2 

7.11 

105 

30 

11 

42S1 

07,7 

37.2 

1.1 

4.3 

7.33; 

100 

CO 

10 

4294 

90.0 

39.3 

2.0 

4.5 

7.15 

100 

75 

11  i 

Average 

92.0 

91.2 

2.06 

4.20 

6.91 

103.1 

CI. 4 

10,3 

At  g  .•  1941 

91.3 

91.2 

1.59 

4,71 

6,04 

117 

03 

12  ,1 

Fraction  passing  40  retained  on  50. 
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Table  G 


REFLECTANCE,  COLOR,  ETC.,  STEFFSN 


Sample        Reflectance  on  Solution  of  Sugar  Foaming  Test  Nitrogen 


dumber      Total    ^Screened       Color           Turbidity;       pfl      Maximum    Final  (amino) 
Sugar      Fraction  (-log  t)105     (-log  t)105    _       •  ppm 


4201 

92  •  5 

j1  . 5 

1.6 

3.7 

6. 92 

95 

65 

10 

Q  1  n 

91.5 

1.5 

0.7 

7. 10 

100 

75 

u 

4204 

91.0 

bl  .4 

1.5 

1.5 

7.00 

120 

00 

12 

4207 

91.  0 

91.5 

l.C 

2.5 

7. 19 

95 

75 

11 

4209 

90.7 

09 . 5 

3.7 

6.0 

6 . 00 

105 

05 

13 

4219 

09.0 

39. 4 

C  '. 

6.0 

6.25 

105 

90 

20 

4220 

91.4 

90.0 

2.4 

3.5 

7 . 40 

100 

05 

•',  6 

1224 

93.5 

92.1 

0.7 

3.0 

6.91 

100 

GO 

13 

422  G 

93.2 

91.9 

1.7 

2 . 1 

7.03 

100 

00 

11 

4227 

09.  5 

00.  G     !  • 

5.4 

12 .0 

6.76 

105 

00 

10 

422u 

90.  G 

39.0 

0  •  D 

7.2 

6.30 

105 

00 

14 

4229 

92.4 

90.4 

2.5 

5.G 

-  •  •  c*  5 

110 

95 

13 

4230 

93.  5 

91.6 

1.3 

2.4 

G  *  G 

100 

05 

13 

4231 

92.4 

91. 1 

1.5 

4.5 

6.gi 

95 

00  • 

15 

4237 

95.2 

92.7 

2>C 

2.2 

G.G7 

105 

05 

15 

4240 

92.0 

91.0 

1 . 1 

10.1 

O  f 

100 

35 

9 

4241 

93.  3 

92 . 5 

3.0 

1.5 

6.09 

100 

05 

12 

4242 

94.0 

92.  3 

2.7 

2.0 

6.90 

95 

00 

13 

424G 

91.4 

90. 6 

1.7 

5.4 

6 . 92 

SO 

70 

13 

4253 

92.1 

91.7 

1.3 

0 » 0 

0.^0 

95 

75 

12 

4255 

90 . 0 

So  •  2 

3 . 5 

5.4 

6  .40 

100 

00 

16 

42  56  A 

92.3 

92.0 

1.7 

2.2 

G.G1 

100 

00 

9 

425GB 

92.0 

91.2 

2.2 

3.G 

p.  n  n 

95 

75 

7 

4257 

92.5 

91. G 

2  •  G 

4.0 

G.55 

100 

75 

11 

4250 

90.  5 

09.7 

5.7 

16. ';. 

7.20 

130 

05 

10 

42G0 

92.9 

9?.  5 

0.9 

3.7 

6. 52 

95 

05 

10 

42G2 

91.5 

90. 6 

2  •  G 

4.5 

6.43 

95 

75 

13 

'j:  2  G  3 

92 . 3 

91.0 

3.0 

5.9 

6.51 

90 

70 

T  ft 

12 

42  G4 

91.5 

91 . 1 

3.0 

5.9 

6 .  '.2 

100 

75 

6 

4  cop 

93  .  0 

y  1 . 0 

2 . 1 

4.5 

b.7o 

10U 

oO 

Q 

y 

4271 

93.1 

91.3 

3.5 

4.5 

7.39 

105 

C5 

14 

4272 

93.  C 

9  2  •  5 

1.7 

CO 

7.00 

95 

00 

12 

427  5 

92. G 

91.3 

1.5 

5.9 

7.40 

100 

05 

16 

4277 

91.  G 

91.0 

2.4 

6.5 

7.2. 

100 

05 

11 

4270 

90.5 

90.0 

2  •  0 

7.3 

7.42 

90 

CO 

14 

4279 

93.^ 

93.2 

1.2 

7.21 

95 

75 

11 

42:3 

91.0 

91.2 

2.4 

4.2 

6.^9 

120 

90 

13 

42^4 

91.4 

91.0 

2.0 

7.0 

6.92 

140 

100 

13 

4290 

92.6 

92.1 

0.7 

4.5 

7.60 

90 

70 

0 

4295 

07.  G 

07.2 

5.9 

6.0 

6 .  w 

120 

95 

n 
0 

Average 

92.1 

91.2 

2.47 

5.22 

O  a 

101.9 

01 

12.4 

Avg.1941 

91. G 

09.7 

1.65 

4.26 

6.71 

114 

C5 

13 

*  Fraction  passing  40  retained  on  50. 
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the  relation  between  the  non-sugar  composition  of  white  massecuite  and  white 
sugar  would  be  linear.     The  composition  of  white  massecuite  reflects  that  of 
the  beets  except  as  affected  by  variable  proportions  renelt  sugars  and/or 
S t  e  f  f  en  s  uc  r  at  e . 

The  general  increase  in  sulphated  ash  is  about  the  same  as  that  shown 
by  carbonate  ash.     Since  in  beet  sugars  the  bases  (netals)  present  are  almost 
entirely  potassium  and  sodium  it  may  be  assumed  that  the  sulphated  ash  is  essen- 
tially potassium  and  sodium  sulphates.     Calcium  (lime),  which  is  commonly  pres- 
ent in  only  very  small  proportions,  introduces  an  appreciable  error  in  this  as- 
sumption in  a  few  inst.aices .     Because  the  sulphated  ash  is  sc  predominantly  po- 
tassium end  sodium  sulphates  the  determinations  of  sulphates  (SO3)  on  the  sul- 
phated ash,  that  are  made  for  the  estimation  of  ash  alkalinity,  also  fuaish  a 
check  on  the  accuracy  of  the  "weighing  of  the  sulphated  ashes.     If  the  SOg  per- 
cent on  sulphated  ash  does  not  f.;ll  between  the  limits  of  the  SO3  content  of  po- 
tassium and  sodium  sulphates  there  is  a  strong  probability  that  the  analytical 
work  is  in  error.     This  chock  was  applied  to  the  sulphated  ashes  reported. 

It  is  also  possible  to  approximate  the  KgO-I^O  distribution  and  per- 
centages by  moans  cf  the  SO 5  percentages  on  sulphated  ash.     It  is  not  felt, 
however,  that  the  analytical  work  has  sufficient  accuracy  for  this  calculation 
on  individual  samples. 

Specific  condi'ctivity  was  again  determined  on  solutions  of  50  grams  of 
sugar  in  100  cc. total  volume.     The  results  indicate  an  increase  in  ash  in  the 
sugars  although  not  as  much  of  an  increase  as  shown  by  the  gravimetric  data. 
,-S  a  result  the  ash  conductivity  factors  given  in  Table  Ho,  3  are  higher  than 
previously  reported,  but  actually  agree  better  with  the  factors  of  other  workers 
As  before  it  should  be  noted  that  a  higher  factor  should  bo  used  in  area  ITo.  I 
(see  Table  no.  0)  than  in  the  other  areas.     This  is  probably  duo  to  the  rela- 
tively greater  proportions  of  organic  salts  in  the  sugars  of  this  area. 


2j»  Sulphites 

Sulfite  contents  (as  SO,,)  rciramod  low,  in  fact  the  values  on  the  non- 
Steffen  sugars  averaged  a  third  lower  than,  last  year  and  -there  was  a  slight  de- 
crease in  the  Steffen  sugars.     As  the  sulphur  used  was  as  usual  it  would  appear 
that  sulphite  elimination  in  process  was  bettor  than,  previously.    Since  the  cam- 
paign of  1939  the  sulphite  content  of  the  sugars  has  been  reduced  hy  half*  The 
number  of  sugars  with  SOg  above  10  parts  per  million  was  28%  cf  the  total  in  1939 
and  this  year  only  14$  of  the  sugars  were  over  this  value. 

3.  Sulphates 

The  sulphate  (S07)  content  of  the  sugars  increased  slightly  above  the 
1941  level  and  accounts  for  a  small  part  of  the  increase  in  ash.  Sugars  with 
over  10  parts  per  million  of  SOrr  amounted  to  35$  of  the  total;  this  compares 
with  27/o  last  year* 

4 .  Chlorijies_ 

The  chloride  (CI)  content  of  the  sugars,   like  sulphates,  increased 
slightly-.    The  sugars  with  over  10  parts  per  million  of  CI  are  produced  in  areas 
Nos .  3  and  4  (with  one  exception).    This  is  distinctly  probably  due  to  a  high 
content  of  CI  in  the  beets  of  these  regions   (see  Table  Uo.  9).    Area  !To.  1  is 
especially  low  in  chlorides. 

5 .  Lime 

The  lime  (CaO)  content  of  the  sugars  was  determined  direct  on  solutions 
of  the  sugars  instead  of  on  the  ashes.     The  following  procedure  was  used.  To 
the  solution  of  the  100  grams  of  sugar  in  150  cc.  of  water  was  added  25  cc.  of  a 
solution  of  calcium  chloride  containing  the  equivalent  of  40  p. p.m.  of  CaO  based 
on  the  sugar.  (The  particular' strength  of  the  calcium  chloride  salting  solution 
is  not  important  but  about  0.3  gram  of  the  salt  per  liter  is  a  convenient  concen- 
tration.   The  oxaet  content  is  of  course  determined  several  times).    There  is  then 
added  about  a  quarter  of  a  gram  of  solid  oxalic  acid,  three  grams  of  ammonium 


chloride,  five  cc.  of  10%  acetic  acid  and  half  a  cc;  of  bromcresol  green  indicator. 
After  heating  to  bo  i ling,  di  lute  ammonium  hydr  oxide  was  added  slowly  until  a  sea-  ' 
green  color  was  attained.    Boiling  was  continued  for  three  minutes  and  the  precipi- 
tate  settled  for  three  hours  on  a  boiling  water  bath.     The  calcium  oxalate  precipi- 
tate was  filtered  off  in  a  v/ell  packed  Gooch  crucible  using  hot  1%  ammonium  oxalate 
for  washing  except  for  a  final  small  washing  with  water.     The  oxalate  was  dissolved 
out  with  sulphuric  acid  (10  cc.  of  5  to  1)  and  the  solution  titrated  hot  against 
hundredth  normal  potassium  permanganate.    The  resulting  titration  value  was  cor- 
rected for  the  CaO  from  the  added  calcium  chloride  and  then  calculated  to  CaO  on 
sugar.    The  method  was  checked  against  known  additions  of  a  lime  salt  to  sugar 
solutions  and  also  compared  with  determinations  of  lime  made  on  sugar  ashes.  The 
results  indicated  satisfactory  accuracy. 

The  CaO  content  of  the  sugars  averaged  about  the  same  as  last  year  with 
very  few  sugars  exceeding  8  p. p.m.  As  reported  previously,  lime  salts  on  white 
massecuite  and  line  content  of  the  sugars  are  fairVy  well  correlated. 

6.  Silica 

The  silica  or  acid  insoluble  portion  of  the  ash  is  an  especially  inaccurate 
determination  and  is  significant  only  when  the  values  on  a  number  of  samples  are 
averaged.    The  annual  averages  are  slightly  below  last  years'. 

7 .  0  rganic  Acid  Radi  c  al  s  and  Total  Salts 

As  in  the  previous  two  reports,  the  combined  organic  acid  radicals  are  cal- 
culated from  the  true  ash  alkalinity,  arbitrarily  using  80  as  the  combining  weight 
of  the  acid.     It  is  to  be  noted  that  the    average  values  for  the  non-Steffen  sugars 
increased  by  13  p. p.m.  end  for  the  Steffen  sugars  by  19  p. p.m.     These  increases  ac- 
count for  most  of  the  increase  in  ash  as  the  small  increases  in  sulphates  and 

v.  -  .  f 

chlorides  wore  compensated  for  by  the  decrease  in  sulphites.     In  fact,  the  total 
inorganic  salts   (the  sum  of  the  calculated  potassium  salts  of  the  determined  sul-  ' 
phite,  sulphate  and  chloride  plus  silica)  were  lower  this  jrear  in  the  case  of  the 
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non-Steffen  sugars  and  unchanged  in  the  Steffen  sugars.    The  proportion  of  organic 
salts,  based  on  total  salts,  increased. 

As  in  other  years  the  organic  salt  content  and  the  organic  salt  proportion 
of  the  total  salts  is  greater  in  the  Steffen  sugars  than  in  the  non-Steffen.  The 
higher  ash  of  the  Steffen  sugars  is  due  to  the  bases  associated  with  these  organic 
salts.    There  is  a  possibility  that  this  high  content  of  organic  salts  in  Steffen 
sugars  may  be  derived  from  either  the  acids  formed  by  breakdown  of  glucose  or  from 
particular  acids  which  may  be  precipitated  with  the  sucrate  and  like  raffinose  built 
up  in  the  molasses  processed.     It  has  been  determined  that  the  concentration  of  or- 
ganic salts  in  white  massecuite  and  molasses  in  Steffen  factories  is  higher  than  in 
non-Steffen  so  it  is  natural  that  the  sugars  would  also  show  these  characteristics. 

Again  it  -can  be  pointed  out  that  the  higher  ash  of  the  sugars  in  area  Ho.  1 
(sec  Table  No.  9)  is  also  due  to  high  organic  salts;  the  inorganic  salts  are  lower 
than  in  other  areas.    The  amount  of  total  salts  is   especially  low  in  area  No.  2  and 
the  lowest  proportion  of  organic  salts  is  in  area  No,  3.     Sugars  Nos.  4259  and  4267 
furnish  a  good  example  of  the  contrast  in  ash  from  the  same  total  salt  content 
■where  the  compositions  of  the  salts  are  strikingly  different.     The  highly  mineral 
salt  composition  in  No.  4259  which: yielded  a  carbonate  ash.  of  0,0128,  is  contrasted 
with  0.0089$  ash'  from  the  highly  organic  salt  oonteat  of  sugar  No,  4267. 

8.  pH  of  Sugary  Solutions 

The  pH  of  the  sugars  was  measured  electromedical  ly  on  solutions  containing 
30  grams  of  sugar  per  100  cc.    The  average  pH  is  slightly  higher  than  in  1941.  The 
discussion  of  the  relation  of  the  pH  of  the  sugars  to  other  factors  given  in  the 
last  report  cannot  be  enlarged  upon. 

9.  Color  and  Turbidity  of  Sugar  Solutions 

Color  was  measured  by  the  filtration  method  used  last  year.     Solutions  con- 
taining 60  grams  of  sugar  per  100  cc,  were  filtered  using  a  vacuum  receiver  so  that 
the  first  half  of  the  filtrate  could  bo  rejected  without  breaking  the  vacuum.  A 
precoat  of  standard  filter-cel  was  made  on  the  filter  paper  on  a  very  small  Buchner 
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funnel,  and  additional  standard,  filter-eel  was  mixed  in  the  sugar  solution.     It  is 
admitted  that  perfect  clarity  is  not  obtained  by  this  filtration,  but  it  is  felt 
that  it  reduces  turbidity  to  a  very  low  intensity  "which  affects  the  color 
measurements  uniformly.     Using  an  abridged  spectrophotometer  and  a  10  centimeter  ' 
cell,  color  Was  measured  on  the  filtered  solution  against  water  end  turbidity 
was  "measured  on  the  original  sugar  solution  against  the  filtered  sugar  solution. 
The  percent  transmission  was  calculated  to  (-log  t)  values. 

The  colors  determined  averaged  higher  than  last  year  following  the  trend 
of  the  ash  values.     Turbidity  was  increased  on  the  Steffen  sugars  but  were 
lower  on  the-  non-Steffen.     The  contrasts  between  group  averages  (Table  No.  9) 
are  as  usual.    The  increases  in  color  are  uniformly  greater  in  the  Steffen 
groups  than  in  the  non-Steffen  even  as  in  the  case  of  the  ash, 

10.  Reflectance 

Reflectance  (B-K  values),  on  the  average,  equaled  or  bettered  the  1941 
values,  both  on  the  vhole  sugars  and  on  the  screened  fractions  passing  No.  40 
and  retained  on  No.  50  screens.     Reflect  arc  e  of  the  screened  fraction  and  solu- 
tion color  show  considerable  correlation  as  demonstrated  in  "the  previous  report, 

11 .  Foaming  Test 

While  the  foaming  tests  were  stirred  until  near  the  boiling  point,  as 
in  "the  new  technique  described  last  year,  the  foaming  test  results  are  rela- 
tively lew.     The  reason  for  this  is  not  readily  evident  and.  time  did  not  per- 
mit a  special  study.    As  it  is,  the  foaming  tests  are  much  better  than  last 
year,  especially  on  sugars  from  areas  where  usually  the  foaming  test  has  been 
high. 

12.  Nitrogen 

The  approximate  amino  nitrogen  content  was  again  estimated  by  the  cop- 
per nitrate  colori metric  method.     The  technique  used  was  to  clarify  200  cc.  of 
a  sugar  solution  containing  30  grams  of  sugar  per  100  cc,  using  three  drops  of 
saturated  neutral  lead  acetate  followed  by  filtration  with  standard  filter-cel. 
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Tablc  7 


RATING  . 

'AID  PURITY  (-C& 

Iculat  ed) 

Sample 

noit-steff: 

m 

Sample 

GTEFFE1I 

dumber 

Ret  inn-  Percent:  go 

Purity' 

Number 

Rating  Percentage 

Purrtr, 

•1203 

97.2 

C9.9G3 

4201 

30.7 

m     i    .1.111  »i  mi 

99.976 

■1205 

9G.3 

.979 

.  4202 

57.0 

•  U  f .  0 

4200 

95.1 

.900 

*  4204 

32.5 

.901 

4200 

90. 3 

.975 

4207 

90. 4 

.376 

4210 

or  a 

.970 

4209 

07.2 

.900 

4211 

95.3 

.973 

'4219 

■w'2  •  X 

.946 

4212 

07.5 

.0r3 

4220 

92.7. 

.900 

4214 

90.0 

.977 

4224 

90. 0* 

.307 

4215' 

92.7 

.977 

'4226' 

97.0 

.970 

42 1G 

95.0 

.977 

4227 

01.1 

.357 

4217 

94.0 

.973 

4220 

C7.1 

.950 

4210 

92.0 

.971 

4223 

32.2 

.971 

4221 

90.5 

.  9 7  'j 

"4230 

35.0 

.364 

4222 

90.2 

.971 

4251 

94.1 

.964 

4223 

9  5.9 

,900 

4237 

■C4.5 

.902 

4225 

90.7 

.  V  V  £ 

42<*G 

30.0 

.900 

4232 

93.5 

.979 

4241 

95. G 

.303 

4234 

92.4 

.079 

4242  ' 

57.2 

.966 

4235 

93.5 

.573 

424G 

54.0 

.973 

42  3G 

93.0 

.971 

4253 

34.5 

.975 

423C 

09.2 

.909 

4255 

PO  <"> 

.901 

4239 

90.9 

.9C0 

4250A 

55.0' 

.977 

4243 

97.2 

.970 

42  5GB 

55.7 

.900 

424 4A 

95.2 

.979 

4257 

94.5 

.976 

4244B 

07.7 

.374 

74.3 

.541 

4245 

92.7 

.900 

4200 

00.4 

.972 

42-x7 

92.9 

.905 

42  G2 

31.3 

.303 

4249 

91.7 

.'901 

4203  ' 

53.0 

.900 

42  50 

97.4 

.903 

^204 

31.0 

4251 

r.  /?  n 
o  J  «  < 

#  9GG 

4205 

95.3 

.372 

4252 

03.0 

.  >J  G*i 

4271 

93.7 

.974 

4254 

90.0 

.375 

4272 

93.0 

.905 

4259 

92.9 

.979 

^275 

94.0 

.905 

42  01 

03.7 

4277 

30.7 

.964 

42  G  GA 

95.2 

.9C2 

4270 

90.  G 

.909 

4263B 

94.9 

.370 

4279 

35.0 

.973 

42  G  7 

90.1 

.370 

-x203  " 

31.6 

.974 

42  C  9 

92.5 

.371 

4204 

05.  e 

.959 

4270 

92U  " 

.900 

4290 

97.0 

.972 

4273 

92'.  7 

.972 

4235 

79.7 

.971 

4274 

93.2 

.972 

Average 

52.2 

95.300 

4270 

97.4 

♦  0,2 

.Avg.  1341 

50.4 

35.372 

^2  CO 

95. G 

.974 

4202 

94.7 

.977 

4291 

GO  •  7 

.953 

4294 

90.5 

.974 

Average 

93.5 

33.375 

Av£>1041 

y  9,7 

33.375 
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GGRGEIIIiTG  TESTS,  EOH-STEFFEH 


Sample 

Percent 

Retained  . 

n  Scr 

cans  U.S. 

:•    .  Thru 

On  Thru  30 

Thru  50 

Thru  'i 

Number 

20 

30 

4-0 

50 

GO 

70 

CO 

100 

100 

30 

on  50 

on  70 

4203 

0 

0.G 

4-6.0 

G .  G 

•■  •  ~ 

• 

3.2" 

1.0 

"\  P 
•J  m  - 

"  75.2 

15.4 

o  •  U 

4205 

0 

0.  C 

17. G 

44.2 

11.40 

0  .  0 

7.4 

5.0 

3.0 

0.6 

61.  G 

21.2 

16.4 

420G 

0 

1.2 

15.4- 

4-3.2 

12.4 

10.6 

7.5 

6.0 

1.2 

5G.6 

23.0 

17.2 

420G 

0.2 

0.G 

17.4 

40.0 

10.4 

0.2 

C.2 

7.6 

5.2 

1.0 

57.4 

10.  G 

22,0 

4210 

0 

1.0 

2  CO 

47.4 

5.6 

6.6 

5.0 

3.6 

2  •  G 

1.0 

75.4 

12.2 

11.4 

4211 

0 

1.2 

3o .  2 

44 . 0 

C ,  2 

4.2 

<~  .  c 

1.2 

0.4 

1.2 

C2.2 

12.4 

4.2 

4212 

0 

0.2 

5.2 

52 .  G 

13. G 

0.5 

5.G 

4,5 

2.G 

0.2 

62  .0 

23.4 

l-x.4 

4214 

0 

0.2 

11.  o 

51.4 

12 .2 

0.<x 

7.4 

5. 2 

2.-x 

0.2 

63.2 

21. G 

15.0 

4215 

0 

0.4 

12 . 0 

42  .  0 

11.6 

11*4 

P* 

D..U 

0.4 

54,0 

23. G 

22,6 

'x21G 

0 

0.G 

2  C .  4 

44 . 2 

7.6 

7.4 

5.4 

4.2 

2.2 

0.6 

72. 6 

15.0 

11. G 

4217 

0 

0 .  4 

21.  v 

40.0 

10.0 

7.  G 

5.4 

3.G 

2.0 

0.4- 

70. G 

17. 6 

11.2 

42 1C. 

0 

1^4 

26.  G 

35.  G 

10.2 

0'  •  0 

7.0 

6.4 

3.4 

1.4 

62.6 

10.2 

15 .  C 

4221 

0  . 

0.2 

17.6 

54.4 

11,2 

o  •  o 

P 

X  #  V 

r?  p 

2.2 

0.2 

72.0 

17.  G 

10.0 

4222 

0 

1.0 

2  (3  •  u 

3G.0 

u  •  0 

C .  0 

u  •  C 

6.0 

1.0 

G3.  G 

16.0 

10.2 

4223 

0,2 

0.6 

11.0 

4-6.0 

12. G 

11. G 

7.G 

.3  •  ^* 

3*2 

0.  G 

57.0 

24.  G 

17.6 

4225 

d 

0.4 

21.  G 

46.2 

10. 6 

7.5 

6.0 

4.6 

2.G 

0.4 

6G.0 

1G.2 

13.4 

4232 

0 

0.2 

21.0 

40.0 

10.4 

7.0 

5.0 

4.0 

3.4 

0.2 

70.0 

17.4 

12.4 

42  3zx 

0 

0 .  G 

30. -x 

3G.G 

G.4 

7.4 

6,0 

5.0 

3.2 

0.G 

GO  .2 

15. G 

14.2 

4235 

0 

0.2 

IS  .0 

51.0 

G.O 

8.4 

O  •  'x 

<c  .  J 

2.4 

0.2 

70.0 

1C.4 

13.4 

4236  . 

P\  o 

0.2 

4  .  'X 

*Z  P  P 
0  <s  •  O 

*ZP  *"> 

0.6 

5'.  J 

O.  o 

2.2 

0.6 

*x.c 

73.i- 

15.4 

5.6 

-x2o^ 

0 

1.0 

3^.0 

•4c -x  •  *x 

7,6 

x.S 

1.2 

0.4 

1,0 

o2.4 

12.2 

/  A 

-x.'-x 

4235 

0 

0.4 

14- .  G 

47.2 

0.2 

11.0 

6.4 

6.6 

'X  .  *x 

0.4 

r2.0 

20.2 

17.4 

42x3 

0 

0.G 

16  ♦0 

42 .0 

11.6 

11.2 

6,4 

*x  •  6 

0.G 

2G.  5 

22 .  G 

17.  G 

'x2'x-x-j. 

0 

1.2 

10.4 

4^  .4 

12.0 

7.4 

5.4 

'x  .4 

2 » G 

1.2 

65.  G 

10.4 

12.5 

4244  B 

0 

0.4 

2G.0 

44  .  6 

0.2 

P  • 
J  *  ^ 

5.5 

» 

'X  .  J 

2.  c 

0.4 

70.5 

15. 0 

13.0 

4245 

o 

w  .  'X 

06  •  5 

•xi .  2 

7 . 0 

7.2 

rr  o 

'x,2 

0.4 

rr  f?  r- 

/  v. 

15.0 

4247 

0 

0.2 

0  •  G 

45.0 

12.2 

12.,- 

CO 

/**  o 

5.4 

0.2 

r  '  f* 

o^.C 

25.0 

20.2 

4245  . 

0 

0.2 

15.2 

40.2 

0.0 

6 

6.0 

x  *  O 

3.0 

0.2 

GG.4 

17.5 

13. u 

4250 

0.2 

0.4 

23 .  u 

45.0 

0.6 

7.2 

6.0 

4,4 

2.4 

GO.G 

16. C 

12.  G 

4251 

0.2 

l.G 

36.0 

41.4 

*~  .  X 

5.5 

3.G 

2.2 

O.C 

l.G 

77.4 

14.0 

6  «  o 

4252 

0 

2.0 

33.4 

35.  G 

0.0 

5.0 

4.2 

3.0 

w  •  w 

70.2 

15.5 

12.2 

4254 

0 

0.2 

11.  'x 

44.0 

0.6 

10.6 

o  o 

c«o 

7.u 

0.2 

55. 4 

20.2 

2£x.2 

425C 

0 

1.6 

36.2 

"2  P  P 
uO  c  O 

G.4 

6.4 

5.2 

3  .  o 

l.o 

1 .  G 

72  *  o 

10.  o 

42G1 

0 

0.2 

5,4 

55.0 

11.6 

11.0 

7.2 

5 ,  u 

3.0 

0.2 

61.4 

22.5 

15.>-> 

4266A 

0.2 

7.G 

50. 2 

£  o  •  2 

0.4 

6.2 

5.4 

4 » 4 

'  3.4 

7.3 

/**  *7  1 

■  Om  x 

15.5 

13.2 

42GGB 

0 

^  * 

22.0 

45.6 

0.6 

6*G 

P  / 
w  •  X 

5.0 

4.2 

0.4 

67.  6 

16.4 

15.  u 

42  G  7 

0 

1.2 

Ox  .  4 

44 . 2 

G.6 

5.0 

3.4 

l.G 

0.4 

1.2 

75 .6 

1  A  P 

14.6 

5.  u 

4269 

0 

0.4 

21.  e 

43. C 

10.2 

^.20 

^  Q 

.  Ct 

5.2 

0.4 

Go.  5 

lo.4 

ib.o 

4270  . 

0 

0.3 

X  -  .  J 

-x  0  .  0 

11.4 

o  e 
^  ,  c 

n  / 

1  »lx 

D  »  \J 

3.4 

PI  P 

21.0 

it .  u 

42  7  o 

0 

2.0 

22.2 

35.6 

12.2 

i>  ,  c 

7.G 

6.2 

3.4 

2.0 

5  G .  G 

c  X  •  - 

J-  <  .  » 

4274 

0 

0.4 

12.2 

43.0 

10.  G 

11.0 

o .  6 

n  i 
u  .  -x 

5.6 

0.4 

55.2 

21. G 

22.6 

427 G  . 

0 

0.4 

23.5 

50.5 

x)  .  o 

6.5 

'x  .  v> 

2 ,  G 

1.4 

0.4 

74.2 

1  fi  ■  A 
X^i  .*x 

0.0 

4200 

0 

0.7 

20.5 

47 .  G 

11.3 

7.7 

5.5 

4.0 

2.5 

0.7 

50.3 

10.0 

12.0 

i2  G2 

0 

0.2 

22 ,  G 

45.6 

0.2 

7.2 

5.2 

4.2 

0.2 

63.4 

16.4 

15.0 

4291 

2.640.5 

43.0 

11.0 

1.5 

0.6 

0.2 

0.2 

0.2 

43.2 

54.0 

2.2 

0.6 

4204 

0,2 

4.,o 

3G.G 

36.6 

0.0 

5.0 

3.2 

2.0 

0.4 

5.0 

75.4 

14.0 

5.6 

Average 

0 

0,0 

22.3 

44.7 

0.7 

C » 3 

6.2 

4.0 

3.1 

0.G 

57. 0 

1G.0 

14.2 

Avr.  .1541 

0.1 

0.7 

23.4 

42 . 7 

10.3 

G.3 

6.4 

4.9 

3.2 

0.G 

56.1 

1G.6 

14.5 
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Tabic  8 
SCRSEHIBG  TESTS,  STEFFEN 


Saciplc 

Pe 

rcont 

:  Retained 

on  Screens 

U.S. 

No- 

Thru 

ITunbcr 

2. 

3-J 

50 

-70 

lOQ 

100 

— mm.  VT"  ■ 

i2ux 

0 

3.2 

3B7o" 

36.4 

9.C 

5.6 

"O  " 

'b' 

C.  .  U 

2.4 

-1202 

0 

1.0 

31.0 

tp  £ 

10.0 

7.4 

5.6 

3.0 

1.8 

4204 

0 

3.0 

40.2 

23.6 

7.0 

7.8 

6.0 

4.8 

2.6 

4207 

0 

1.0 

28.2 

44.4 

11.0 

5.8 

5.0 

3.2 

1.4 

4209 

0 

1.2 

26.6 

45.2  ■ 

.11.8 

6.4 

5.2 

3.0 

0.6 

4219 

0.2 

1.0 

43.6 

38.4 

6.4 

4.8 

3.4 

1.8 

0.4 

4220 

0 

0.4 

28.4 

39.2 

9.2 

6.6 

6.0 

6.0 

4.2 

4224 

0.2 

0.4 

11.8 

45.2 

14.8 

9.8 

8.0 

5.4 

4.4 

4226 

0 

0.2 

22.0 

55.0 

10.4 

5.4 

3.4 

2.0 

0.6 

4227 

0 

0.6 

22.0 

45.6 

11.2 

7.2 

5.6 

4.2 

3.6 

4228 

0 

-2.2 

28.6 

44.6 

10.8 

6.2 

4.8 

2.4 

0.4 

4229 

0 

1.2 

29.4 

45.2 

8.8 

6.2 

4.6 

3.0 

1.6 

4230 

0 

2.2 

27.6 

42.0 

9.6 

6.8 

6.0 

4.0 

1.3 

4231 

0 

0.2 

11.2 

51.4 

12.0 

8.4 

6.6 

5.0 

3.2 

4237 

0 

0.4 

14.0 

45.4 

10.2 

9.2 

7.8 

7.0 

5.0 

4240 

0 

0.2 

11.8 

49.6 

11.8 

9.0 

7.2 

6.2 

4.2 

4241 

0 

0.2 

12.4 

52.4 

13.2 

8.2 

6.2 

4.4 

3.0 

42'i2 

0 

0.2 

9.2 

43.6 

12.2 

9.6 

9.4 

8.8 

7.0 

4246 

0 

0.6 

20.8 

44.8 

10.6 

0.4 

6.8 

5.2 

2.8 

4253 

0 

0.2 

7.8 

55.0 

10.8 

9.4 

6.8 

5.0 

4.2 

4255 

0.2 

1.8 

31.8 

42.8 

9.0 

6.0 

4.2 

3.0 

1.2 

4256A 

0 

0.2 

14.8 

54.6 

11.4 

7.0 

5.2 

4.0 

2.8 

4256B 

0 

2.6 

48.4 

52.8 

6.8 

3.6 

2.8 

1.8 

1.2 

4257 

0 

0.2 

13.0 

53.8 

10.8 

9.6 

6.2 

4.4 

2.0 

4258 

0.8 

7.6 

42.0 

30.8 

'  7.2 

5.2 

4.0 

2.0 

0.4 

4260 

0 

0.6 

18.0 

36.0 

12.2 

10.6 

10.0 

8.0 

4.6 

4262 

0 

1.8 

28.2 

4-4.8 

10.4 

6.8 

4.4 

2.6 

1.0 

4263 

0 

1.2 

26.2 

44.6 

9.8 

7.2 

5.6 

3.6 

1.8 

4264 

0 

0.2 

26.6 

47.8 

9.0 

7.0 

4.6 

3.6 

1.2 

4265 

0 

0.6 

21.6 

42.6 

9.4 

7.0 

6.2 

6.2 

6.4 

4271 

0 

0.2 

18.0 

48.0 

10.4 

7.8 

5.8 

•5.2 

4.6 

4272 

0 

0.2 

7.8 

45.8 

15.6 

9.2 

7.8 

7.2 

6.4 

4275 

0 

0.4 

37.2 

42.6 

S.4 

5.2 

3.4 

1.4 

0.4 

4277 

0 

0.4 

29.2 

52.4 

8.0 

4.8 

3.2 

1.4 

0.6 

4278 

0 

2.0 

36.2 

37.4 

8.0 

6.4 

5.0 

3.6 

1.4 

4279 

0 

0.2 

4.0 

43.8 

15.6 

11.4 

8,6 

7.8 

8.6 

4283 

0 

0.2 

27.0 

48.2 

8.6 

6.0 

4.4 

3.6 

2.0 

4284 

0 

0.2 

11.4 

55.0 

10.2 

7.6 

6.2 

5.0 

4.4 

4290 

0.2 

2.8 

18.2 

40.4 

15.0 

8.4 

6.5 

4.2 

4.2 

4295 

0.2 

4.8 

36.2 

32.6 

9.6 

6.0 

5.0 

3.8 

1.8 

Average 

0 

1.1 

23.6 

44.7 

10.5 

7.3 

5.7 

4.3 

2.8 

Avg.1941  0 

0.7 

22.7 

44.7 

11.3 

7.5 

5.8 

4.5 

2.8 

On 

Thru  30 

Thru  50 

Thru 

30 

on  50 

on  70 

'70 

3.2 

lO 

15.4 

9.2 

1.0 

69.6 

10.2 

11,2 

3.0 

68.8 

14.8 

13.4 

1.0 

72.6 

16.8 

9.6 

1.2 

71.0 

10.2 

8.8 

1.2 

82.0 

11.2 

5.6 

0.4 

67.6 

15.8 

16.2 

0.6 

57.0 

24.6 

17.8 

0.2 

78.0 

15.8 

6.0 

0.6 

67.6 

18.4 

13.4 

2.2 

73.2 

17.0 

7.6 

1.2 

74.6 

15.0 

9.2 

2.2 

69.6 

16.4 

11.8 

0.2 

62.6 

22.4 

14.8 

0.4 

60.4 

19.4 

19.8 

0.2 

61.4 

20.8 

17,6 

0.2 

64.8 

21.4 

13.6 

0.2 

52.8 

21.8 

25.2 

0.6 

65.6 

19.0 

14.8 

0.2 

62.8 

20.2 

16.8 

2.0 

74.6 

15.0 

8.4 

0.2 

69.4 

18. -4 

12.0 

2.6 

81.2 

10.4 

5,8 

0.2 

66.8 

20.4 

12.6 

0.4 

72.8 

12.4 

6.4 

0.6 

54.0 

22.8 

22.6 

1.8 

73.0 

17.2 

8.0 

1.2 

70.8 

17.0 

11.0 

0.2 

74.4 

16.0 

9,4 

0.6 

64.2 

16.4 

18.8 

0.2 

66.0 

18.2 

15.6 

0.2 

53.6 

24.8 

21.4 

0.4 

79.8 

14.6 

5.2 

0.4 

81.6 

12.8 

5.2 

2.0 

73.6 

14.4 

10.0 

0.2 

47.8 

27.0 

25.0 

0.2 

75.2 

14.6 

10.0 

O.E 

66.4 

17.8 

15.6 

3.0 

58.6 

23.4 

15.0 

5.0 

68.8 

15.6 

10.6 

1.1 

68.3 

17.8 

12.8 

0.7 

67.4 

18.8 

13.1 
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Ten  cc.  of  the  copper  reagent  was  pipetted  into  a  100  cc  graduated  flask  which 
was  then  filled  to  the  mark  with  the  filtered  sugar  solution,  mixed  and  dese- 
crated.    (Copper  reagent  consists  of  10  grams  of  pure  crystalline  copper  nitrate 
and  250  grams  of  crystalline  sodium  acetate  per  liter.     The  solution  is  filtered 
after  standing  a  couple  days.)    The  color  was  read  with  a  photoelectric  abridged 
spectrophotometer  and  compared  with  a  standard  curve  prepared  "using  glutamic  acid 
an'd  the  same  procedures. 

The  average  results  are  slightly  below  last  year  but  show  the  same  trends 
in  the  -rou_-  averages  (Table  Ho.  &).    The  nitrogen  values  were  calculated  to  glu- 
tamic acid  and  combined  with  the  estimated  total  salts  to  arrive  at  the  calcu- 
lated sugar  purities  given  in  Table  Ho.  7. 

VThen  using  the  neutral  lead  clarification  it  was  noted  that  some  sugar 
solutions  gave  high  turbidity  and  others  remained  unchanged.  '  Rough  observations 
of  the  intensity  of  the  turbidities  seer,  to  correlate  with  the  sulphite  content 
of  the  sugars.    Sugars -with  less  than  5  p. p.m.  of  SOg  gave  no  turbidity.  With 
higher  concentrations  ©f  30^,  turbidity  rapidly  increased.    There  was  not  any 
correlation  of  the  turbidity  with  organic  salt,  sulphate,  or  nitrogen  content. 

13.  Formula  Ratings  and  Sugar  Purity 

As  in  the  previous  report  the  formula  ratings  were  calculated  to  a  per- 
centage rating  based  on  an  arbitrarily  adopted  standard  sugar  analysis.    In  spite 
'of  the  higher  color  and  ash  the  improved  foaming  test  brought  about  an  apparent 
improvement  in  the  percentage  ratings.    The  calculated  sugar  purities  (on  dry 
basis)  averaged  the  same  as  in  1941  in  the  case  of  the  non-Steffen  sugars  but 
dropped  slightly  on  the  Steffen  sugars. 

The  correlations  of  white  pan  purities  with  the  percentage  ratings  and 
sugar  purities  confirm  tho  observations  made  last  year. 

14.  Screening  Tests 

The  average  screening  analysis  agrees  closely  to  that  of  the  1941  sugars. 
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Th  e  trend  toward  finer  grain  sugars  has  become  stabilized. 

15.  Regional  Averages 

Numerous  references  have  already  been  made  to  the  regional  averages 
given  in  Table  ":To,  9  and  further  comment  is  unnecessary.'  ' 

16,  Summary 

In  spite  of  the  operating  difficulties  due  to  inexperienced  labor,, 
lower  sucrose  is  beets  and  lower  juice  purities,  the  sugars  produced  in  1942 
have  been  found  of  excellent  chemical  and  physical  quality.    Such  changes  as 
did  occur  are  believed  to  be  due  to  seasonal  effects  on  the  composition  of  the 
non-sugars  cf  the  beets. 
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Table  9 

REGIONAL  AVERAGES,  NOE-STSFFSIT 
AREA   1.  2.  3.  4. 


1941      1942  1941  1942/     1941       1942  1941  1942 

Sucrose  of  beets.  14.8  14.7  17.0  16.7  15.8  14.9  16.8  16.7 

Purity  Diffusion-  Juice   86.0  85.9  87.3  86.6  87.1  86.9  88.7  88.3 

Lime  used  (%  beets)   2.45      2.47  2.44  2.41      1.56      1.58  2.23  2.05 

Soda  Ash  u'sod$  beets)   0.10      0.07  0.19  0.33  0.09      0.14  0.00  0.03 

Lime  Salts,  Std.  Liq   0.051    0.046  0.036  0.048  0.024    0.029  0.027  0.030 

Sulphur  used(lbs.per  ton)—    0.35      0.41  0.25  0.30  0.52  0.50  0.45  0.49 


pH  Thin  Juice                               8.5  8.6 

pE  Thick  Juice                            8.6  8.9 

ph  ..hit j  Massecuito                    8.0  8.5 

pH  TShite  Sugar                            6.9  6.9 

Purity, Ehitc  Lassccuite  91.6  92.2 

Purity,  Eh  it  e  Sugar  (calc  •  d)~  99.968  99.972 

Carbonate  Ash,p.y.r                     100  100 

Sulphated  Ash, p. p.m.                   131  125 

Total  Salts  (calc  'd)p.p.E            150  151 

Organic  Salts,  J,  total              74.4  73.1 

Inorganic  baits,  %  total          25.6  26.9 

Specific  Conductivity  Z106 —  24.9  22.0 

Carb.Ash  Cond. Factor  X106          402  454 

Sulp.Ash      "        "          "               526  568 

Tot.  Salts     "        "          "               643  686 

Sulphites (SOg) in  sug.p.p,m._        7  5 

Sulphates (SO3)  "    "        "      _        7  8 

Chlorides (CI)     M    "        "      _        3  4 

Silica  (Si02)     "     "        "      -      11  5 

Lime  (CaO)          "    "        "      _        q  5 

Org.Acid(Conbined) "        "      _      84  76 

Kef lectance,3-X  value  91.1  91.5 

"    Screened  fraction        90.2  90.7 

Color  in  solution(-log  t). —    2.4  3.0 

Turbidity      "  (-log  t)X106—    6.6  5.2 

Foaming  Tost  Maximum                  121  102 

Nitrogen  (amino)  p. p.m.                16  12 

Percentage  xtating                       88.0  91.3 
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8.1 
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7  8 
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8.7 

3.7 

8.9 

8.4 

8.6 

8.8 

8.  5 

8 . 6 

8.9 

8.3 

8.5 

6.7 

6.9 

6.8 

7.0 

6.8 

6.9 

94.0 

93  9 

91.9 

91.9 

92  3 

9?  3 

99.979 

99.978 

99.970 

99.976 

99.976 

99. 9*; 

60 

77 

70 

95 

92 

117 

64 

94 

101 

113 

119 

138 

103 

115 

115 

133 

133 

156 

69. 4 

73.2 

46.9 

63.8 

50.4 

62.2 

30.6 

26.8 

53.1 

36.2 

49.6 

37.8 

16.2 

17.3 

21.4 

22.2 

24.2 

25.8 

370 

445 

327 

428 

380 

453 

519 

543 

472 

509 

492 

535 

636 

665 

537 

599 

550 

605 

4 

3 

9 

5 

14 

9 

6 

10 

10 

8 

11 

4 

5 

7 

6 

5 

8 

3 

6 

5 

4 

4 

6 

6 

3 

3 

4 

4 

48 

60 

36 

60 

45 

65 

92.2 

91.9 

92.0 

92.1 

92.3 

92.4 

91.3 

91.0 

91.4 

91.3 

92.0 

91.5 

1.3 

1.8 

1.3 

1.6 

1.2 

1.7 

4.2 

3.9 

3.4 

2.6 

4.8 

5.4 

108 

101 

122 

104 

109 

103 

11 

10 

11 

10 

11 

9 

94.8 

94.8 

92.4 

95.3 

92.8 

93.1 
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REGIONAL  AVERAGES,  STEFFEH 


AREA  

1. 

2. 

3. 

4. 

1941 

' "1942 

1941 

1942 

1941 

1942 

1941 

1942 

*?\  1 1  r*  t*  ci  ^  ,■  ->    n  ^    R  .-"1  o"f*  q 

1  A  P. 

i  p.  p. 
1  o .  o 

Ic.o 

1  c  o 
i  O  •  C 

I'd:  .  O 

16.6 

16.7 

Purity  Diffusion  Juico  

85.5 

85.1 

85.3 

85.6 

86.3 

85.8 

83.5 

86.9 

Molar; s. jo  worked,^  boots  

6.1 

5.6 

7.8 

6.9 

5.4 

5.7 

5.4 

4.9 

Lime  used  boots)  

4.4 

4.2 

4.1 

4.3 

3.0 

3.4 

3.4 

3.3 

"        \fo  per  1%  roiasoes.. 

0.72 

0.75 

0.57 

0.62 

0.59 

0.60 

U  .  U  / 

.^nHn    A^Vi    n^prl      live    tip  r  -^nn 

n  7  ^ 

-L  •  C  O 

O  a  OU 

0.25 

0.07 

Lime  Salts,  3td.  Liquor  

0.067 

0.086 

0.062 

0.091 

0.045 

0.047 

0.046 

0.041 

Sulphur  used, lbs. per  ton--- 

0.29 

0.34 

0.33 

0.32 

0.46 

0.44 

u  •  oo 

U.Oo 

pH  Thin  Juice  .--  

8.6 

8.5 

8.7 

8.7 

B.2 

8.2 

8.2 

8.3 

pE  Thick  Juice              — .  

8.5 

8.7 

8.2 

3.1 

3,5 

8.6 

8.1 

3.5 

pH  Vih.it  e  Has  s  ecu  it  e—  ~- 

8.0 

8.4 

7.8 

8.0 

8.3 

8.4 

8.0 

8-3 

pH  7/hite  Sugar —  .  

6.8 

6.7 

6.7 

7.0 

6.7 

6.9 

6.6 

6.9 

Purity  Vifhite  Llasoecuite  , 

91.9 

91.3 

94.1 

93.3 

92.0 

91.8 

92.6 

92.8 

Purity  T'Jhite  6ugar(calc  *d)  „ 

99.967 

99.960 

99. £79 

99.976 

99.973 

99.968 

99.-974. 

-99*971 

Carbonate  Ash,  p. p.m.  „  

108 

155 

52 

79 

103 

130 

Q  P 

11  1 

T  A  A 

144 

TO/ 

18'i 

82 

TAT 

101 

134 

156 

127 

141 

Total  Salts  (calc'd)   

190 

237 

108 

124 

162 

188 

160 

167 

Organic  Salts,  ft  total  

83.7 

83.3 

75.  ? 

73.3 

64.2 

68.2 

72.5 

69.9 

Inorganic  Salts,  %  total  

16.3 

16.7 

24.1 

26.7 

35.8 

•7  1  O 

27.5 

30.1 

Specific  Conductivity  X10s„, 

27.0 

35.6 

15.8 

18.4 

27.5 

29.6 

23.6 

26.7 

Carb.Ash  Cond. Factor  X106__ 

400 

464 

392 

429 

375 

439 

407 

438 

Sulp.Ash      "        "          "  — 

533 

548 

519 

549 

467 

534 

c;  ^  p. 

1 UU i Odl UO   

I7A/1 

i  U4 

l~7  A  [Z 

I  05 

C  Q  A 

0/4 

n  o  n 

5o9 

£?  *7  IT 

635 

678 

625 

Sulphites (SOg) in  sug.p.p.m. . 

4 

4 

2 

9 

7 

8 

7 

Sulphates  (SO s J  "     "     "   r*  _. 

6 

8 

,  5 

6 

10 

10 

6 

9 

Chlorides  (CI)  "    "        "  „ 

2 

4 

7 

7 

9 

6 

8 

Or^.Acid(combined),,        "  _ 

107 

140 

55 

64 

70 

90 

78 

82 

Silica  (SiO?)     "     "        h  _ 

5 

6 

4 

3 

4 

4 

4 

3 

Lime  (CaO)          "     "        "  _ 

7 

7 

4 

7 

4 

5  • 

c 
O 

Reflectance, B-K.  value,.  

91.1 

91.1 

91.7 

91.9 

92.0 

92.7 

92.4 

92.5 

"      Screened  fraction..  

90.4 

90.3 

91.0 

91.1 

91.3 

91.6 

91.8 

91.6 

Color  in  Sol'n(-log  t)103-~ 

2.7 

3.5 

1.7 

2.6 

1.1 

1.9 

1.2 

1.9 

Turbidity    "        "      "     "  ~ 

4.6 

6.7 

3.1 

4.4 

3.5 

4.2 

7.1 

6.0 

107 

103 

116 

102 

120 

101 

107 

103 

63 

78 

86 

80 

85 

82 

84 

83 

L'itroren  (amino)  p. p.m.-  

16 

15 

12 

11 

12 

12 

11 

11 

90.8 

88.6 

93.5 

93.4 

92.5 

94 . 2 

92.5 

92.8 
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Part  II  . 

REPORT  Oil  BIOLOGICAL  STUDIES  OF  SUGAR 
H.H.  Hall  and  Caroline  C  Clark 

This  year,  as  during  the  past  years,  the  biological  quality  of"  the  samples 
was  determined  by  an  examination  for  substances  which  stimulate  the  multiplication 
of  yeast  cells  in  Sugar  solutions  and  for  the  number  of  certain  thermophilic  and 
Biesophilic  microorganisms .     The  results,  "which  follow,  were  obtained  by  the  exami- 
nation of  the  same  factory  composite  samples  as  were  used  for  the  chemical  analy- 
sis previously  reported. 

A  hew  line  of  work  has  been  started  on  the  samples  which,  pertains  to  the 
growth  of  molds  in  pharmac out i c al  products  containing  high  concentrations  of  sugar 
but  which  do  not  contain  grcservativos.     It  is  apparent  that  under  some  conditions 
of  sugar  manufacture  minute  quantities  of  irpurities  remain  In  the  sugar  which 
act     as  a  nutritive  substance  just  the  same  as  has  been  encountered  with  yeast. 
This  problem  was  only  recently  called  to  our  attention  and  sufficient  work  has  not 
been  done  on  which  to  base  a  report.     It  is  evident,  hovever,  that  some  samples  of 
sugar  contain  more  of  the  substance  than  ethers  as  indicated  by  the  extent  and 
characteristics  of  the  growth  which  occurs  in  inoculated  solutions.     So  far  as  we 
are  av/aro  the  problem  has  its  greatest  significance  with  those  manufacturers  who 
are  attempting  to  furnish  sugar  to  pharmaceutical  manufacturers  and  not  to  the 
food  industry. 

EZAhmTICr  FOR  YEaST-CTI!  ULATII7G  SU3SIA1TCES 
During  the  past  gear  considerab j.e  progress  was  made  toward  the  identifica- 
tion of  the  substances  in  sugar  which  stimulate  the  r; ultiplication  of  yeast  in 
suyar  solutions.     In  previous  reports  "our  attention  has  been  called  to  the  pres- 
ence of  minute  quantities  of  substances  in  sugar  vhich  are  analogous  to  vitamins, 
in  that,  by  their  presence,  yeast  cells  are  able  to  utilize  non-sugar  impurities 
and  multiply  in  sugar  solutions.     Biotin,  a  merber  of  the  vitamin  B  complex,  was 
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recently  identified  in  alcoholic  extracts  of  beet  and  cane  su^ar  and  is  present 
in  quantities  ranging;  from  0.025  to  0.445  mi crogammas  per  gram  of  dry  sugar. 

The  method  which  has  been  used  during  the  course  of  this  study  for  deter- 
mining the  yeast  inoculum  multiples  in  sugar  is  inadequate  for  the  quantitative 
estimation  of  the  biotin  content  of  the  sugar  but  is  considered  adequate  to  de- 
termine whether  or  not  a  sugar  is  sufficiently  free  of  stimulative  substances  to 
make  its  use  in  beverage  manufacture  satisfactory.     For  determination  of  the  yeast 
inoculum  multiple  100  ml.  of  sterile  sugar  solution  is  inoculated  with  approxi- 
mately 50,000  yeast  cells  per  ml.  and  incubated  at  30°  C.  for  72  hours.  After 
incubation  the  number  of  cells  is  determined  in  terras  of  the  multiple  of  the 
number  inoculated  into  the  solution.     The  values  obtained  for  the  yeast  inoculum 
multiple  are  given  in  Table  I  and  the  samples  are  ranked  in  ascending  order  of 
the  multiple  values. 

The  average  yeast  inoculum  multiple  for  all  samples  this  year  is  4.2  which 
is  in  contrast  to  6.6  for  the  campaign  year  1941  and  8.0  for  the  campaign  year 
1040.     The  average  ash  content  is  0.014  percent    for  the  samples  having  multiples 
below  4.2  and  0.0119    percent  for  those  having  multiples  of  4.2  and  above.  This 
correlation  with  the  ash  content  of  the  samples  has  existed  during  previous  years. 
It  has  been  pointed  out  previously  that  this  is  not  an  exact  correlation  because 
some  of  the  high  ash  content  samples  have  low  multiple  values.     The  reason  for 
this  lack  of  correlation  is  probably  due  to  the  presence  of  the  stimulant  in  such 
small  quantities  as  to  be  significantly  associ ated  with  other  non-sugar  impuri- 
ties.    The  largest  yeast  inoculum  multiple  is  18.8  and  is  well  within  the  limit 
for  satisfactory  sugar  for  beverage  purposes. 

For  the  benefit  of  those  who  have  not  had  access  to  this  report  during  the 
past  years  end  as  a  review  of  the  progress  that  has  been  made  on  the  study  of 
yeast  growth-promoting  substances  in  sugar,  a  brief  review  of  the  entire  subject 
seems  advisable  at  this  time. 
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TA3LE  I 

Ranking  of  Sugar  Saingles  Collected  During  1942  Campaign 

Sample  Rank  Yeast  Sample  Rank  Yeast 

Inoculum  Inoculum 
 Lultiplo  Multiple 


4202 

1 

1.0 

4264 

45 

3.3 

4212 

2 

1.0 

4291 

46 

3  ^ 

4220 

3 

l.'O 

4237 

47 

3.7 

4222 

4 

1.0 

42663 

48 

3.7 

4246 

1.0 

4273 

49 

3.7 

4253 

6 

1.0 

4204 

50 

3.9 

4259 

7 

1.0 

4206 

51 

%  o 

O  *  v 

4265 

8 

1.0 

4262 

52 

3.9 

4272 

o 

1.0 

4276 

53 

3.9 

4274 

10 

1.0 

4213 

54 

4.5 

4282 

11 

1.0 

4243 

55 

4.3 

4290 

12 

1.0 

4278 

56 

4.7 

4255 

13 

1.2 

4205 

57 

4.9 

4256B 

14 

1.4 

4228 

58 

4.9 

4275 

15 

1.4 

4264 

59 

4.9 

4244A 

16 

1.5 

4218 

60 

5.0 

42.57 

17 

1.5 

4239 

61 

5.1 

4208 

18 

1.7 

4283 

62 

5.1 

4211 

19 

1.7 

4209 

63 

5.3 

4229 

20 

1.7 

4279 

64 

5.3 

4254 

21 

1.9 

4217 

65 

5.4 

4260 

22 

1.9 

4261 

66 

5.4 

4271 

23 

1.9 

4280 

67 

5.7 

4294 

24 

1.9 

4226 

68 

6.0 

4201 

25 

2.1 

4250 

69 

6.1 

4210 

26 

2.1 

4254 

70 

6.2 

4225 

.'•27 

2.1 

4235 

71 

6.3 

4230 

28 

2.1 

4244B 

72 

6.3 

4249 

29 

2.1 

4252 

73 

6.6 

4263 

30 

2.3 

4269 

74 

6.8 

4238 

31 

2.4 

4270 

75 

6.8 

4214 

32 

2.5 

4231 

76 

7.0 

4216 

33 

2.7 

4236 

77 

7.0 

4277 

34 

2.7 

4240 

78 

7.0 

4224 

35 

2.9 

4241 

79 

7.4 

4232 

36 

2.9 

4202 

80 

7.8 

4267 

37 

2.9 

4258 

81 

7.3 

4295 

38 

2.9 

4266A 

82 

9.6 

4207 

39 

3.1 

4219 

83 

12.5 

4215 

40 

3.1 

4245 

84 

12.7 

4221 

41 

3.1 

4251 

85 

13.7 

4242 

42 

3.3 

4223 

86 

16.6 

4247 

43 

3.3 

4227 

87 

18.8 

4256A 

44 

3.3 
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In  about  1929  it  was  observed  that  when  sterile  solutions,  which  were  made 
from  different  beet  and  cane  sugars,  wore  inoculated  vdth  yeast  cells,  which  had 
boon  obtained  from  a  bottle  of  spoiled  beverage,  the  extent  of  growth  of  the  cells 
was  variable.     Some  sugars  were  observed  to  support  the  growth  of  large  crops  of 
yeast  while  others  vc-.ro  able  to  support  little  or  no  growth.     This  observation 
load  to  the  belief  that  a  substance  or  substances  was  present  in  sugar  which  was 
utilized  by  the  yeast  cell  in  its  metabolism  and  that  multiplication  was  dopen- 
dent  upon  the  presence  of  the  substance,  which,  for  the  lack  of  a  more  descrip- 
tive term  was  called,  "yeast  grovrth-promoting  substance." 

Experimentation  indicated  that  when  the  substance  was  present  in  sugar 
the  maximum  amount  of  multiplicatio?.i  was  obtained  in  10  percent    solutions.  On 
the  basis  of  these  observations,  a  standard  technique  was  developed  for  the 
evaluation  of  the  quality  of  the  sugar  in  which  the  ability  of  the  sugar  to  sup- 
port yeast  growth  was  measured  in  numerical  terms.    A  detailed  description  of 
the  technique  is  as  follower   10  grams  of  each  sample  to  be  tested  are  weighed  in- 
to a  300  ml.  Erienmeycr  flask  fitted  with  a  cotton  plug.     Sufficient  distilled 
water  is  added  to  give  100  ml.  of  a  10  percent  solution  after  sterilization  in 
the  autoclave  at  15  pounds  pressure  for  20  minutes.     Following  sterilization  and 
cooling,  the  solutions  are  inoculated  with  the  yeast  culture.     For  the  purpose 
of  this  report,  the  inoculating  suspension  is • designated  as  the  "inoculum"  and 
is  the  number  of  cells  introduced  eer  ml.  of  test  solution.     The  inoculum  is  pre- 
pared from  a  2*'.r-hour  culture  grovfli  on  a  wort  agar  slant.     The  mass  of  cells  is 
transferred  with  a  sterile  transfer .needle  to  about  100  ml.  of  sterile,  distilled 
water.    After  vigorous  shaking,  the  number  of  cells  per  ml.  is  determined  by 
counting  with  a  hacmacytometer .    The  amount  of  inoculum  necessary  to  add  about 
50,000  cells  per  ml.  of  test  solution  is  calculated.     For  extreme  accuracy  in 
counting,  the  cells  -and  pipetting  the  inoculum,  it  should  be  adjusted  so  that 
from  0.5  to  1.5  ml.  are  used.     The  inoculated  solutions  are  incubated  at  30°  C. 
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for  72  hours  during  -which  time  they  are  gently  agitated  at  24-hour  intervals.  The 
number  of  cells  that  develop  are  determined  again  by  counting  iOO  duplicate  fields 
with  a  haemacytometer.    A  few  glass  beads  are  added  bo  the  flask  to  assist  in 
breaking  up  clusters  of  cells.     The  number  of  Colls  that  develop  per  ml.  divided 
by  the  number  of  cells  per  ml.  added  by  the  inoculum  6ivos  a  value    which  is 
designated  as,  the  "yeast  inoculum  multiple*"    The  values  thus  obtained  from  test 
solutions  compared  with  the  value  one  (1.0),  the  value  assigned  to  the  inoculum, 
is  expressed  as  a  measure  of  the  relative  amount  of  yeast  grovrth-promoting  sub- 
stance that  is  present  in  the  test  sample. 

By  using  this  technique  it  tpxs  shownthat  the  yeast  inoculum  multiples  of  a 
group  of  beet  and  cane  samples  ranged  from  1.0  to  58.5.     These  results  indicated 
that  there  was  no  grey bh~pr emoting  substance  present  or  available  to  the  inoculum 
in  the  first  solutions,  but  that  varying  amounts  were  present  in  the  remaining 
samples.     There  was  no  selective  grouping  based  either  on  the  type  er  the  geo- 
graphic area  in  v/hich  it;  was  oroduced. 

The  failure  of  the  inoculum  to  develop  in  some  solutions  suggested  the 
possibility  of  the  presence  of  toxic  substances  in  the  sugar,  rather  than  a  lack 
of  growth-promoting  substances.     This  possibility  was  investigated  by  mixing 
together  a  number  of  samples  which  supported  multiplication  with  samples  which  did 
not,  and  then  determining  the  extent  of  multiplication.     The  results  obtained  failed 
to  support  the  idea  of  the  possibility  of  the  exist ance  of  toxic  substances.  Other 
tests,  in  which  reagent  sucrose  (C.F.  grade)  was  used,  failed  to  c ive  any  indica- 
tion of  the  presence  of  toxic  substances  in  the  sugar.     Yeast  cells,  v/hich  were  in- 
cubated for  several  days  in  solutions  that  failed  to  support  their  multiplication, 
were  not  stained  ~by  methylene  blue,  thus  indicating  that  death  of  the  cells  had 
not  occurred. 

Since  the  stimulative  substance  was  known  to  bo  an  organic  chemical  com- 
pound, not  contained  in  the  ash  of  sugar,  many  attempts  were  made  to  correlate 


the  yeast  inoculum  multiple  values  with  the  non-sugar  impurities  as  given  in  Part 
I  of  this  report.    An  exact  correlation  has  never  been  found  to  exist  with  any  ? 
of    the      determined  impurities.     2ach  year  there  has  existed,  however,  a  rela- 
tionship between  the  average  ash  content  of  grouped  samples  and  the  multiple 
values.    The  average  ash  content  of  the  samples  is  lowest  for  those  samples  with 
multiples  below  the  average  and  likewise  highest  for  those  samples  with  multiples 
above  the  average.    This  is  not  an  exact  correlation  because  some  individual  sam- 
ples with  high  ash  values  have  low  multiple  values.    There  is  little  reason  to 
suspect  that  this  relationship  should  be  exact  since  the  ash  of  sugar  does  not 
stimulate  multiplication  of  '/east  cells.     The  reason  for  the  failure  to  obtain 
an  exact  correlation  with  other  non-sugar  impurities  is  probably  because  the 
stimulative  substance  is  present  in  too  small  amounts  as  to  be  quantitatively  -  as- 
sociated with  them. 

t.hen  it  was  observed  that  some  sugars  did  not  support  the  multiplication 
of  yeast  colls  'in  10  percent  solutions,  while  other  stimulated  extensive  multi- 
plication, attention  was  directed  to  a  study  of  the  nature  and  properties  of  the 
stimulant.    A  number  of  sugars,  some  of  which  promoted  yeast  growth,  and  some  not, 
wore  extracted  with  alcohol  by  dissolving  in  hot,  distilled  water  until  saturated 
solutions  resulted.    After  the  solutions  had  cooled,  the  saturated  sirups  word 
removed,  and  tb  them  95  percent  ethyl  alcohol  was  added  to  result  in  an  alcoholic 
concentration  of  80  percent.     The  sugar  crystallized  out  from  these  solutions  and 
was  usually  complete  within  96  hours.    The  alcoholic  liquor  was  then  removed  from 
the  crystallized  sugar  by  decantation.    After  the  sugar  was  dried,  the  growth- 
promoting  abilities  of  the  alcohol-purified  sugars  were  then  compared  with  those 
of  the  unpurified  sugars  in  10  percent  solutions.     The  results  given  in  Table  III 
show  the  influence  of  alcohol  purification  in  reducing  the  amount  of  stimulants. 


Table 

III.  Purification  of 

Sugar  by  Crystalliza 

tion  from  80-Percent 

Alcohol. 

Sample 

Yeast  Inoculum. 
Unpurifie  d 
Sugar 

Multiple 
Purified 
Sugar 

Sampl 

Yeast  Inoculum 
Unpurif i  ed 
e  Sugar 

Multiple 
Purified 
Sugar 

A 

1.0 

1.0 

G 

27.0 

9.5 

B 

1.0 

1.0 

H 

31.0 

10.0 

C 

3.0 

1.0 

I 

34.5 

1.3 

D 

11.3 

6.6 

J 

44.0 

3.0 

E 

22.6 

3.0 

K 

59.0 

12.0 

F 

24.0 

9.6 

L 

87.8 

1.0 

A  substantial  reduction  was  obtained  in  the  amount  of  stimulants  in  all 
samples  which  originally  stimulated  the  growth  of  yeast.    The  alcoholic  extract 
from  these  sugars  was  purified  and  the  stimulant  was  fractionated  into  two  parts 
according  to  the  method  of  Lucas,  G.  H.  T7,  (The  Fractionation  of  Bios  and  Compari-  / 
son  of  Bios  With  Vitamins  B  and  C.     J.  Phys.  Chem.  2_8;  1180,   (1924)),  who  purified  j 
and  fractionated  a  growth -promoting  substance  from  tea  leaves.     The  addition  of 
the  purified  fractions  to  solutions  made  from  the  alcohol-purified  sugars  supr 
ported  growth  to  approximately  the  same  extent  as  the  unpurif ied  sugars.  Because 
of  this  and  other  observations  which  had  been  made  on  the  characteristics  of  the 
stimulant,  it  was  termed  "bios,"  a  name  given  by  Wildiers,  E.,  in  1901,  (Une 
Noulelle  Substance  Indispensible  au  Development  de  la  Levuro.     La  Cellule.  18: 
313,   (1901)),  to  an  unknown  substance  which  he  found  indispensible  to  the  multi- 
plication of  yeast  in  mineral  salt-sucrose  solutions.    The  identity  of  bios  and 
other  growth-promoting  substances  long  remained  a  mysterjr  and  many  workers  en- 
gaged thems  elves  in  their  identification.     Excellent  reviews  of  the  literature 
have  been  made  and  published  by  th^-  following: 

Tanner,  F.  W.  192  5.  The  Bios  Question.  Chem.  Rev.  1_:  397.  I 
Miller,  W.  L.  1930.     "Bios."     J.  Chem.  Educ.  7_:  257. 

Peskett,  G.  L.  1933.     Growth  Factors  of  Lower  Organisms.  Biol.  Rev,  8:1. 
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Williams,  R.J.  1941.  Growth-Promoting  Nutrilites  and  Thoir 

Relationship  to  Vitamin  B  raid  Wildiers' 
Bios.  J.  Am.  Chem.  Soc.  53j  783. 

In  1936  the  location  of  the  stimulative  substrnce  with  respect  to  the 
crystal  surfaces,  was  determined.     This  knowledge  was  obtained  by  selecting  12 
samples  of  sugar  with  a  range  of  yeast  inoculum  multiple  values  of  1.4  to  12.6 
and  mingling  the  crystals  with  sugar  solutions  of  densities  below  saturation. 
In  this  manner  a  portion  of  each  crystal  was  dissolved  away,  the  extent  of  dis- 
solution being  determined  by  the  initial  density  of  the  solvent  solution.  The 
mingled  crystals  were  removed  from  the  sirup,  Washed  with  a  small  amount  of 
distilled  water  end  dried.     The  yeast  inoculum  multiple  values  were  then  de- 
termined and  compared  with  those  from  the  same  samples  before  mingling.  The 
results  of  this  treatment  are  given  in  Table  IV. 

Table  IV.  Examination  of  Sugars  Mingled  in  Sugar  Sirup  for  Removal  of 
Growth-Promoting  Substances  from  Crystal  Surfaces 


■  Yeast  Inoculum  Multiple 

Sample                             ITon-Treated  Treated  Percent  Reduction 

1  12.6  2.0  84.1 

2  12.4  2.4  80.6 

3  10.0  1.0  82.0 

4  6.4  1.6  75.0 

5  6.0  2.2  63.3 

6  5.6  2.2  60.7 

7  3.6  1.0  72.2 

8  *  3.4  1.0  75.8 

9  2.2  1.0  54.5 

10  2.0  1.0  50.0 

11  1.8  1.2  33.3 

12  1.4  -  1.0  28.5 
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Subst antial  reductions  Were  obtained  in  all  the  treated  samples .     The  re- 
duction was  50.0  percent  or  greater  for  10  of  the  12  samples  examined,  and  in 
general,  the  greater  the  amount  of  stimulant  present,  the  greater  was  their  re-  I 
duct ion.     The  smallest  reduction  obtained  for  any  ore  sample  was  28.5  percent, 
and  the  highest  was  84.1  percent.     Since  an  average  of  8.4  percent  of  the  crystal 
was  removed  by  the  treatment,  the  results  indicate  that  the  largest  portions  of 
the  yeast  growth-promoting  substances  are  located  at  or  near  the  crystal  surface. 
Complete  elimination  of  the  film  of  mother  sirup  surrounding  each  crystal  and 
probably  a  small  amount  of  the  crystal  surface  is  suggested  as  a  means  of  im- 
proving the  quality  of  sugar. 

In  a  study  of  the  location  of  non-sugar  impurities  in  sugar  crystals, 
Paine  and  Balch  (Natures  and  Distribution  of  the  hon-Sugar  Substances  which  Affect 
the  Grade  of  Commercial  Sugar.  Facts  About  Sugar.  21:  5S6, (1926) )f ound  that  the 
collodial  matter  pros  ait  is  fairly  uniformly  distributed  throughout  the  crystal. 
TThilu  the  ash  is  distributed  throughout  the  crystal,  the  grjater  part  of  it  is 
located  in  the  outer  half,  probably  in  the  dried  film  of  mother  liquor  adhering 
to  the  surfaces  of  the  crystal  and  in  occlusions  of  the  mother  liquor  in  multiple 
crystals  bv  washing  in  the  centrifugals,  since  the  multiple  crystals  are  not 
disintegrated  into  single  crystals  until  the  sugar  passes  through  the  granulators 
where  the  film  is  thon  dried  on  the  crystals.     K^ane,  Ambler,  and  Byal  (impurities 
in  White  Sugars.  VII.  The  Distribution  of  Impurities  in  the  Sugar  Crystal.  Ind. 
Eng.  Chem.  27_:  30,  (1935))  showed  the  distribution  of  several  impurities  in  sugar 
crystals  by  mingling  crystals  of  uniform  size  with  sugar  solutions  in  which  from 
4.3  to  30.0  percent  of  the  crystals  wore  dissolved  away.     They  state  that  analysis 
of  the  original  and  resulting  sugars  show  that,  in  general,  over  50  percent  of  the 
ash,  sulfates,  chlorides,  sodium,  potassium,  and  total  nitrogen  is  located  in  the 
outer  5.0  percent  of  the  crystal,  i.e.,  in  the  surface  layer;  whereas  color,  cal- 
cium and  sulfites  are  more  uniformly  distributed  throughout  the  crystal.  The 
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diff icultics  attending  the  elimination  of  the  mother  liquor  and  of  washing  small- 
grain  sugar  with  a  minimum  amount  of  water  in  the  centrifugals  is  pointed  out  as 
opposed  to  that  of  coarser  ^rain  sugar.     From  these  observations  it  is  apparent 
that  in  order  to'  manufacture  a  "beverage"  grade  sugar,  the  film  of  mother  liquor 
surrounding  each  crystal  and  possibly  a  small  part  of  each  crystal  itself  must  be 
eliminated.    Also,  that  less  difficulty  would  be  experienced  in  eliminating  these 
portions  from  larger  crystals  of  uniform  size  than  from  smaller  crystals. 

In  order  to  determine  if  greater  elimination  of  non-sugar  substances  could 
be  obtained  from  crystal  surfaces  during  centrifugation  by  increased  quantities 
of  centrifugal  wash  water,  the  quantity  of  water  was  changed  in  successive  baskets 
of  massecuite  while  spinning  a  strike  of  white  sugar.    One  machine  was  selected  in 
each  of  four  factories,  and  lor  four  successive  baskets  the  quantity  of  water 
normally  used  was  increased  or  decreased  by  two  quarts.    A  sample  of  finished 
sugar  was  collected  from  the  machine  after  each  change  while  the  sugar  was  being 
plowed  out  so  that  the  sample  was  representative  of  the  entire  basket.     The  yeast 
inoculum  multiple  was  determined  for  each  aonple  of  sugar.     The. results,  together 
with  the  quantity  and  temperature  of  water  used,  are  given  in  Table  V. 

There  was  a  decrease  in  the  yeast  inoculum  multiple  values  for  each  sample 
(except  on  sample  from  P'actory  C)  vjhen  the  normal  quantity  of  wash  water  was  in- 
creased by  two  quarts  per  machine  for  successive  baskets  of  sugar.  Conversely, 
when  the  normal  quantity  of  water  was  decreased  by  two  quarts  per  basket,  the 
yeast  inoculum  multiple  values  (except  one  change)  increased.     These  results  again 
show  that  the  yeast  rrowth-promoting  substance  is  located  at  or  near  the  surface 
of  the  crystal  and  that  increased  quantities  of  it  can  be  eliminated  by  increased 
quantities  of  wash  water. 
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Table  V.  Influence  on  Amount  of  Growth-Promoting  Substances  of  Quantity 
of  Centrifugal  Wash  Water   


Factor}'"  A 
Quarts  Water         Yeast  Inoculum 


Factor;,'  3 
Quarts  Water  Yeast  Inoculum 


at  88°  C. 

Multiple 

at  72°  C. 

Multiple 

14* 

2  2  •  7 

16* 

13.4 

16 

20.5 

18 

9.6 

18 

19.4 

20 

7.4 

20 

14.8 

22 

3.6 

Fc 

Quarts  water 
at  86°  C. 

.ctory  C 

Yeast  Inoculum 
Liultiole 

Factory 
Quarts  Water 
at  86°  C. 

'  D 
Yea 

.st  Inoculum 
Multiple 

15* 

8.8 

24* 

3.8 

17 

8.8 

22 

3.4 

19 

6.4 

20 

6.0 

21 

4.8 

18 

7.8 

*  Quarts  normally  used, 


EACTURI OLOGI C AL  JEXAMIHAT ION 

The  samples  were  examined  again  this  year  for  the  presence  and  numbers 
of  organisms  such  as  would  influence  the  use  of  the  sugar  in  certain  food 
products.    The  usual  examination    was  made  for  thermophilic  bacteria  in  order 
to  determine  their  suitability  for  canning  purposes.    Also,  examination  was 
made  for  such  mesophilic  organisms  as  would  influence  the  quality  of  dairy 
products,  frozen  foods  and  desserts,  beverages,  etc. 

The  methods  that  were  used  are  described  in  the  Official  and  Tentative 
Methods  of  the  Association  of  Official  Agricultural  Chemists,  Fifth  Edition, 
1941,  pp.  642-3.  Although  the  bacterial  standards  that  have  been  adopted  for 
canning  grade  sugar  were  given  in  the  report  issued  last  year,  they  are  again 
called  to  your  attention.  They  are  based  on  the  ty_es  and  numbers  of  the 
thermophilic  bacterial  spores  and  for  the  purposes  of  this  report  they  are  as 
follows : 

Total  Aerobic  Thermophilic  Spores,  shall  not  exceed  125  spores  per  10 
grams  of  sugar. 

Aerobic  Flat  Sour  Spores,  shall  not  exceed  50  spores  per  10  grams  of 

sugar. 

Anaerobic  Sulfide  Spoilage  Spores,  shall  not  exceed  5  spores  per  10 
grams  of  sugar. 

Anaerobic  Thermophilic  Hard  Swell  Spores,  shall  not  be  present  in  more 
than  four  of  the  six  tubes  of  media  inoculated  with  the  test  sample. 

Standards  have  not  been  established  for  mesophilic  organisms  although 
for  the  dairy  and  beverage  industry  it  has  been  suggested  that  the  total 
plate  count  should  not  exceed  100  organisms  per  gram  of  sugar.    Almost  com- 
plete freedom  from  molds  and  yeast  is  required.     The  results  of  the  examina- 
tion of  the  samples  for  thermophilic  and  mesophilic  organisms  are  given  in 
Table  II. 
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There  is  an  improvement  in  the  "bacteriological  quality  of  the  sugar  this 
year.    Only  four  samples    (4,6  percent)   failed  to  meet  the  specifications  for 
canning-grado  sugar.    This  is  in  comparison  with  ten  samples,  or  11.5  .percent t 
for  the  1941  campaign.    All  samples  failing  to  meet  the  specifications  had 
excessive  total  and/or  flat  sour  type  thermophilic  spores.     Three  of  the 
Samples  having  excessive  thermophilic  bacteria . counts  were  from  factories 
which  also  had  excessive  numbers  of  bacteria  during  the  two  previous  campaigns. 
A  comparison  of  the  total  and  flat  sour  type  counts  for  those  samples  for  the 
past  two  campaigns  shows  that  there  are  fewer  bacteria  in  the  samples  just 
examined.     It  is  hoped  that  this  improvement  will  continue  during  the  forthcoming 
campaign.    The  total  number  of  samples  tested  and  passing  canning- grade  specifi- 
cations since  1935  are  given  as  follows: 


Year 

No. 

Samples 
Tested 

Ho. 

Samples  - 
Passed 

Percent 
Samples 
Passed 

1942 

87 

83 

95.4 

1941 

87 

77 

88.5 

1940 

87 

81 

93.1 

1939 

75 

65 

86.7 

1938 

77 

74 

96.1 

1937 

70 

65 

92.9 

1936 

70 

59 

83.6 

1935 

65 

47 

72.4 

Five  samples 

(5*7  percent) 

contained  more  than 

100  mesophilic 

per  gram  of  sugar,  when  plated  on  dextrose  tryptone  agar  and  incubated  at  32  C. 
This  is  an  improvement  over  last  year  when  eleven  samples,  or  12.6  percent* • 
contained  more  then.  100  bacteria  per  gram.     Tiro  samples  contained  yeast  but  net 
more  than  one  per  gram  when  plated  on  wort  agar.     Nine  samples  contained  five  or 
more  mold  colonics  per  gram  of  sugar  when  plated  on  wort  agar  and  incubated  at 
32°  C.     Samples  4255  and  4274  were  excessively  contaminated  with  250  colonies  or 


more  per  gram.     It  is  felt  that  five  or  more  mold  colonies  per  gram  of  sugar  is 
an  indication  of  undue  exposure  of  the  sugar  to  sources  of  infection  in  the  sugar 
end  of  the  factory,  or  to  careless  handling  of  the  composite.  -Investigation 
should  be  made  immediately  for  possible  sources  of  contamination. 


